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ABSTRACT 
 
In this thesis, the focus is the analysis of bounced language test items - rejected test 
questions which, if retained, may result in strange effects compared with normal 
items.  Typically, test items are expected to show the real language trait that the test is 
designed to measure, whereas “item bounce” is an example of error measurement.  In this 
research -- a special English grammar test -- the researcher specifically constructed some 
items intended to bounce and tried to find whether these items lead to statistical errors as 
expected.  When such errors were detected, the research investigated those errors through 
item-total correlation, distracter analysis, DIF analysis between native-speakers group and 
non-native speakers group, and item characteristic curves. 
   However, the research went one step further: it actively engaged the test-takers as 
what Gene Roddenberry called: ‘intelligent life forms’.  Test-takers were encouraged to 
comment critically on test items, and in particular, to provide insight about the intentionally 
bounced items.  In order to achieve this goal, two types of questions were designed in the test, 
the multiple-response multiple-choice questions and the open-ended evaluative 
questions.  The latter allowed test-takers to comment on the former.  Those evaluation 
responses helped the researcher to take a closer look at the reasons behind those multiple 
choices; thus, they gave a comprehensive explanation for the reasons that caused item 
bounce.  In conclusion, the special design of the test combined with the statistical 
measurement analysis suggests new measurement tools that would improve the language test 
design and benefit the traditional language testing development. Hopefully, this research 
ii 
could also give suggestions for language test designers on what they could do and what they 
should not try while listing some potential risks that may occur during the test design and test 
administration. 
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CHAPTER 1
INTRODUCTION 
 
1.1 GENERAL BACKGROUND 
Since 1980s, language testing has become more and more popular in the area of applied 
linguistics.  Especially with the endeavors from both applied linguists and psychmetricians, 
researches in language testing have been leading up towards its academic climax.  During 
the last 30 years, many great ideas have been incorporated into the development of language 
testing.  Current research and development in language testing have advanced in several 
areas: research in language acquisition and language teaching, theoretical frameworks for 
describing language proficiency and language use, and measurement theory (Bachman, 1990, 
p.2).  
Among those current modern testing theories, classical true-score theory (CTT or CTS) 
and item response theory (IRT) are the two commonly used in testing and measurement.  
According to Bachman (1990, p.167), classical true score (CTS) measurement theory is 
composed of two major set of assumptions referring to the relationships between actual, or 
observed test scores and the factors that affect these scores.   
“The first assumption of this model states that an observed score on a test comprises 
two factors or components: a true score that is due to an individual’s level of ability 
and an error score, that is due to factors other than the ability being tested…. A second 
set of assumptions has to do with the relationship between true and error scores.  
Essentially, these assumptions state that error scores are unsystematic, or random, and 
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are uncorrelated with true scores.  Without these assumptions it would not be possible 
to distinguish true scores from error scores” (Bachman, 1990, p.167).   
However, CTT has several shortcomings which bring errors and inaccuracy to 
measurement.  Castle (2002) concluded that in CTT is sample dependent, since item 
difficulty and discrimination indexes are group dependent where item difficulty varies with 
proficiency of test sample and item discrimination and reliability vary with heterogeneity of 
sample.  Moreover, test takers’ total scores are test-dependent because observed scores vary 
with test form difficulty.  In addition, CTT requires test equating after administration with 
the assumption of equal error variance and a high degree of “parallelism” in test forms.   
Because of these limitations, pyschometricians have developed another mathematical 
model to relate an individual’s test performance to that individual’s level of ability, which is 
“based on the fundamental theorem that tan individual’s expected performance on a particular 
test question, or item, is a function of both the level of difficulty of the item and the 
individual’s level of ability” (Bachman, 1990, p. 203).  The fundamental theories for such 
model are called ‘item response theory’ (IRT).  Bachman (2009) also stated, “IRT is able to 
make stronger predictions about individuals’ performance on individual items, their levels of 
ability, and about the characteristics of individual items” (p. 203).  Most of the IRT models 
that are currently applied are based on a specific but restrictive assumption that items in the 
test measure only one single or unidimensional ability or trait, and “items form a 
unidimensional scale of measurement” (Bachman, 1990, p. 203).   
The item characteristic curve (ICC) that characterizes the relationship between test 
takers’ abilities and their performances on a given item are the essential keystones of IRT 
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models, since they display the assumed relationship between an individual’s probability of 
passing a given item and his or her level of true ability (Bachman, 1990, p. 203).  Bachman 
(1990) summarized: 
“The types of information about item characteristics may include: (1) the degree to 
which the item discriminates among individuals of differing levels of ability (the 
‘discrimination’ parameter a); (2) the level of difficulty of the item (the ‘difficulty’ 
parameter b), and (3) the probability that an individual of low ability can answer the 
item correctly (the ‘pseudo-chance’ or ‘guessing’ parameter c)” (p. 204).  
Once these estimated parameters of a given item are known, the Item Characteristic 
Curve (ICC) for such an item can be fully defined from which the item quality is judged: 
whether a given item can measure the real trait of a particular test takers and whether such 
item can also discriminate the different levels of ability among different test takers (Bachman, 
1990, p.204).  One IRT model that incorporates these above three item parameters are called 
three parameter (3-PL) model, which illustrates briefly the characteristics of a particular item 
given to an identified test taker.  This 3-PL model specifies the relationship between the 
level of ability and the probability of a correct response by being presented graphically as a 
non-linear curve with the horizontal axis as the ability scale and the vertical axis as the 
probability of test takers passing a given item (Bachman, 1990, p. 204).   
Although these modern statistical measurement theories and models do contribute to 
the development of modern language testing, there are still needs and problems arising in 
current language testing.    
Both the involvement of the understanding of the nature of the communicative 
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language use and language ability, and the theory of measurement is essential to the 
development and the application of language tests.  In addition, in recent years, a certain 
dilemma between what we know about the nature of the communicative language use in 
language tests and the current designed measurement models to those tests has become 
incorporated into the application of language testing.  Therefore, language testers are facing 
the complex problems and are endeavoring to find the solutions to these problems in diverse 
ways. 
As Bachman (1990) mentioned, there are two fundamental problems, which language 
testers are facing currently.  First is the problem of specifying language abilities and other 
factors affecting test takers’ performance on language tests precisely enough to provide a 
basis for the test development for both score interpretation and score use.  The second 
problem is how to determine whether the test scores are the accurate quantification of the test 
performance.  In other words, what are the scaling and measurement of properties of tests of 
language abilities?  The reason why Bachman (1990) considered it as a main problem is in 
real testing situations even though the language abilities particularly measured are distinct 
they are interrelated to each other.  It is hard to measure only one specific language ability 
without being able to distinguish it from other intrinsically related ones (Bachman, 1990, 
p.8).   
 
1.2 PURPOSE OF THE RESEARCH 
Traditionally, judging the quality of a language test generally focuses on the 
examination of the linguistic elements in the test.  For instance, tester investigate whether a 
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specific item does contain the target language skills – speaking, listening, reading or writing – 
so that it can show the test-takers’ language abilities.  In most cases, before assigning the 
test to the test-takers, subject experts - the experienced language teachers - usually give their 
opinions on the quality of the items based on their teaching experience, instructional 
materials, the test-takers concurrent language levels and so forth.  If they think the items are 
not well-written, those items will be revised or deleted.  The items which are reviewed as 
not valid enough to measure the test takers’ real language abilities are considered as rejected 
items.  In other words, these items’ function diverts from the mandate of the whole test as 
well as those good items.  
It is assumed that the rejected items if retained will result in the strange effects 
compared with those normal items that are expected to show the real language trait that the 
test is designed to measure.  Such strange effects we call “item bounce”.  If the test 
contains bounced items, then the test result would show the influence of those items.  Thus, 
the partial cause of the errors of the test could be analyzed through those bounced items.  
The reason why only partial cause of the errors could be explained is the errors of the test 
normally covers a wide range of any possible mistakes that appear during the whole process 
of the test, e.g. item selection of the construction of the test, the delivery and administration 
of the test, the scoring of the test, etc.  It is very likely that the bounced items will influence 
only some areas during the whole process, which may generate the factors correlated with the 
errors.  However, unless there is a workable and accurate analysis of the test result, strict 
monitoring of the administration of the test and the fair and reasonable scoring methods, such 
as the valid equating and scaling methods, the measurement of the error variation is hard to 
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detect. 
In this research, the focus will be the analysis of the bounced items caused by a special 
English grammar test, where the researcher specifically constructed some bounced items into 
the test on purpose and try to find whether these items lead to the errors as expected and what 
would be the causes of those errors through the analysis of the item-total correlation, 
distracter analysis, DIF analysis between native-speakers group and non-native speakers 
group, and item characteristic curves. 
  Moreover, the researcher will go further to analyze the reasons that cause the item 
bounce.  If it caused, as expected, by the rejected items which are purposefully designed and 
put into the test, then, what elements in the data analysis could identify the areas where the 
items bounce and are they the same elements contained in the rejected items when designing 
the test?  Or, is it caused, beyond expectation, by the normal items which contain the errors 
that are not detected in test design; if so, what will be the possible errors that make the 
assumed normal items bounce?  In conclusion, the reasons that cause the item bounce will 
be analyzed thoroughly through the item analysis so that the research may not only shed the 
light in language testing but also in linguistics. 
In this research, IRT is the fundamental theorem where the item analysis methods were 
built, such as item-total correlation coefficient calibration, DIF analysis and the estimation of 
three parameters for each given items.  Furthermore, various statistical soft wares were 
applied to calculate the item characteristic indexes, such as SPSS, SAS, WINSTEPS, BILOG, 
and MATLAB.  Essentially, the research will be concentrated on the quantification of item 
analysis but will still provide suggestions necessary on linguistic characteristics contained in 
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item designing in order to improve the test development.   
In order to achieve this goal, two types of questions were designed in the test, the 
multiple-response multiple-choice questions and the open-ended evaluative questions to 
obtain test taker feedback.  Therefore, those evaluation responses would help the researcher 
to take a closer look at the reasons behind those multiple choices; thus, they gave a 
comprehensive explanation for the reasons that caused bounced items and the 
poorly-designed items.  In sum, the special design of the test combined with the statistical 
measurement analysis would explore a new valid test analysis measurement that would 
improve the language test design and benefit the traditional language testing development. 
Hopefully, this research could also give suggestions for language test designers on what they 
could do and what they should not try while listing some potential risks that may occur 
during the test design and test administration.  
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CHAPTER 2 
METHODOLOGY 
 
2.1 DATA 
2.1.1 Purpose of the test 
In order to construct a test, the clarification of the major purposes for which the test 
scores will be used and the establishment of the priorities among these probable uses will 
increase the likelihood that the final form of the test will be useful and helpful for the most 
important purpose it is to serve (Crocker & Algina, 2008, p.67).  When the purpose is set for 
the test, types of ability and educational achievement to be measured are the foundation of a 
multiple-choice test as well as the two important cognitive constructs (Haladyna, 1994, p. 3).  
Messick (1984) defined abilities as “general reasoning and comprehension skills important in 
formal schooling that develop through learning and transfer form nonschool as well as school 
experiences” (p. 221).  Haladyna (1994) referred to educational achievement as “a cognitive 
behavior which is changeable – more subject to life’s experiences.  Within the education 
context, the main life experience is school and the teaching/ learning encounters that students 
face in school” (p. 3). 
The reason why the English grammar test I designed is considered as “special” is 
because the major purpose of this test is not to measure how much English grammar 
knowledge or principles the test takers have gained.  In other words, it is not a traditional 
achievement test, which most students will encounter during the middle of or final weeks of a 
semester.  Instead, the purpose of this special grammar test is to measure the test itself and 
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the result/answers gotten from the test are analyzed to answer these questions: whether the 
test is valid, whether it is reliable, whether the items are well-written, whether the test format 
is workable for the English grammar test, and so forth.  Because of such a purpose, the 
participants of this test are no longer considered as the traditional “test takers”, whose 
language abilities are waiting to be judged based on the score scale.  On the other hand, they 
are treated as the coauthors or colleagues of the test designer, who would like to review the 
test items and help to improve the test development, by not only choosing the correct answers 
for the multiple-choice items but also sharing their thoughts and comments on the items.  In 
general, the test takers participating in this test are much more like “intelligent life forms” 
(Roddenberry, n.d.), who give their own independent and free comments or reviews on the 
items as well as the whole test administration. 
Although the test purpose is different from the traditional achievement tests’ in 
schooling administration, basically speaking, it is still a common test, which needs to have a 
format looking like a normal English grammar test; otherwise, the test results cannot be 
scored and analyzed in an efficient way.  Therefore, before writing and selecting the test 
items, the decision of which factors to be measured is essential even to this test with a special 
purpose.  According to Haladyna (1994), a one-factor view of ability has been favored by 
theories and researchers for the last century.  On the other hand, such view of intelligence 
has been periodically challenged (p. 4).  Gardner (1986) assumed a theory of multiple 
intelligences, which stimulated considerable interest.  However, the long-lasting research of 
human intelligence in the United States has proved that it is hard to support the scientific 
revolutions of this type of intelligence.  Therefore, one-factor theory is continuously 
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sustained by cumulative body of evidence (Haladyna, 1994, p. 4). 
Therefore, in language testing, it is also important to decide which specific language 
ability to measure, since the language ability to be analyzed in the test will be that one 
specific factor to be focused when designing and planning the test.  In order to scope the 
ability in an accessible assessment method, English grammar was set to be the large content 
of the test construction.  Furthermore, among various topics related to English grammar, 
such as the prepositions, adverbs, adjectives, and so force, the application of the combination 
of tense and aspects were chosen as the central exam topic for the special English grammar 
test.  Since the major purpose of the test was to analyze whether the test was well-written 
instead of measuring participants’ real language competence, the narrower scope the language 
ability was confined, the more efficient and easily the items analysis could be managed. 
The key language ability to be focused in this test is the usage of the tense and aspects 
in English grammar.  When designing the item stems, various circumstances where different 
combinations of the tense and aspects can be applied in both English written and oral 
application were set.  In particular, the precise time points and periods, which are considered 
as the main hints for the choice of tense and aspects, were presented explicitly for easy items 
but implicitly for difficult items. 
 
2.1.2 Item Format and Response Format 
Bonder (1989) suggested researchers have to make a decision on “whether simplicity 
of scoring or depth of response is more desirable, and how important it is to quantify 
responses” (p. 28).  In general, forced choice (e.g., multiple choice or true/false) and 
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open-ended (as is used in projective testing or essays) are the two principal methods to group 
items, since “multiple-choice format is relatively simple to score with easily quantified scores 
and open-ended items may yield much more information” (Bonder, 1989, p. 27).  According 
to Haladyna (1994), if a test item contains a series of potential right response, the test is 
composed of a selected-response format; if a test item requires test takers to construct his/her 
own answers, it is the constructed-response format (p. 14).  That is, the responses to the 
multiple-choice items are the selected responses, which are objective while those responses to 
the open-ended questions are akin to the constructed-responses, which are much more 
subjective answers compared with those selected-responses since they show test takers’ own 
thoughts and comments. 
Once the multiple-choice format is set, test designers then need to move on to the next 
step: that is to choose the appropriate multiple-choice format, which matches the test purpose 
the best, since there are several different types of multiple-choice formats containing the 
subtle differences.  The conventional multiple-choice format, which is the most common 
variety, requires a step, one correct answer, and several wrong answers, called distracters 
(Haladyna, 1994, p. 35).  Different from the traditional format that has only one correct 
answer, the multiple-response (MR) format has more than one right answer.  Haladyna 
(1994) pointed out that “the underlying rationale for [the multiple-response format] is that 
different lines of reasoning by test takers may logically lead to the selection of other answers 
that are also correct.  The only material difference between MR and conventional 
multiple-choice is that test takers are informed that they may select more than one answer, 
but if they choose incorrectly a penalty is assessed” (p. 47). 
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In this special grammar test, MR format is used instead of the conventional 
multiple-choice format, which means test takers can choose as many correct answers as they 
are able to.  Therefore, the number of the right answers for the test items varies from one to 
four: with one where the item has only one correct answer same as the conventional format; 
with four where the item has four correct answers showing that all the alternate choices are 
correct and no distracters for that item.  Ryan’s (1993) study of the efficacy of MR format 
showed that it has qualities similar to conventional multiple-choice, though it was reported to 
be more difficult than conventional multiple-choice.  This format is not such recommended 
compared with the conventional one, yet, it was hypothesized that MR format would provide 
more information of test takers’ language knowledge ability.  Another reason to select the 
MR format was that doing so gave me creative opportunity to create intentional – bounce 
items.   
In addition to the multiple-choice format, open-ended items with constructed-response 
format are also designed to allow test takers share their own thoughts, comments, and 
knowledge on the items, which match the main purpose of the special test.  The reason why 
these two different formats are combined together into the test is although multiple-choice 
items are easily scored and graded, the main cons of the format is that test takers are unable 
to demonstrate their specific knowledge beyond the options provided.  With the help of 
those open-ended items, test takers can give show the reasons beyond the choice they have 
made.  Furthermore, the constructed-response items provide the feedback on the test items 
from test takers, which constitute an essential part of the test item analysis.  Especially for 
those MR format items, the open-ended questions are the resources for researcher to 
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investigate why test takers choose these answers and how they have achieved the right 
answers and how they have made the wrong choices. 
 
2.1.3 Bounced Items 
When analyzing test data, basically there are two categories of items: one is those 
normal items whose statistical results show that they are well-written and they fit the 
mathematical models used to measure the item data; while the other type of items’ analysis 
show the opposite information that these items are poorly-written and misfit the measurement 
models.  There are some factors, which could afford these impoverished-items who behave 
abnormally in the test analysis.  For example, Haladyna (1994) once mentioned when 
writing multiple-choice items, test designers should avoid any errors of grammar, 
abbreviation, punctuation, and spelling, since these errors will distract test takers’ attention 
from test-taking process, which causes a bias in test scores and underlines the test validity (p. 
64).  This type of items are diagnosed as misfit or bounced: 
As with any use of mathematical models, it is important to assess the fit of the data to the 
model.  If item misfit with any model is diagnosed as due to poor item quality, for 
example confusing distracters in a multiple-choice test, then the items may be removed 
from that test form and rewritten or replaced in future test forms.  If, however, a large 
number of misfitting items occur with no apparent reason for the misfit, the construct 
validity of the test will need to be reconsidered and the test specifications may need to be 
rewritten.  Thus, misfit provides invaluable diagnostic tools for test developers, 
allowing the hypotheses upon which test specifications are based to be empirically tested 
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against data (Wikipedia, n.d.). 
Therefore, the function of bounced items or misfitting items can also be used as an 
instrument to explore whether the test specifications, the test models, and the test items are 
well-designed, well-constructed and well-written.  Based on this conception, while 
reviewing from a reversed perspective, we can hypothesize that if items are designed 
purposefully in the violation of general principles of item writing and these items are put into 
the whole item pool without being identified and refined, their data analysis result will 
probably conceive sufficient explanation of the errors caused by measurement models and 
item designs, which might be overlooked by test designers and test companies.  Thus, 
analysis of the so-called bounced-items will definitely shed light on test design, measurement 
model and item writing. 
 
2.2 SAMPLE TEST CONSTRUCTION 
When it comes to test development, a very important idea needs to be introduced here: 
test specification, a “chief tool of language test development, which is a generative blueprint 
from which test items or tasks can be produced” (Davidson & Lynch, 2002). Davidson & 
Lynch (2002) also mentioned : 
the purpose of a well-written specification is to result in a document that, if given to a 
group of similarly trained teachers working in a similarly constituted teaching context, 
will produce a set of test tasks that are similar in content and measurement 
characteristics….The process of spec-driven testcraft focuses on the earlier stages of 
test development, where the skills to be tested are defined, specifications are designed, 
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and tasks are written; however a spec can change at any point during test 
development…. Figure [1] illustrates a typical test development process and shows the 
role that test specifications can play (p. 15). 
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 Figure 1.  The role of test specifications in stages of test development (source: adapted 
from B.K. Lynch and F. Davidson, Criterion-referenced language test development: 
Linking curricula, teachers, and tests, TESOL Quarterly, 28, 1994, p. 729., cited from 
Davidson & Lynch, 2002) 
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Basically, the sample test was spec-driven.  When starting to write the test 
specifications, I followed the fundamental process shown in Figure 1.  First, the selected 
language ability/skill to be measured in this sample test was: the usage of tense and aspects in 
English grammar.  Then, I moved onto the spec-writing stage, which was actually a very 
important step.  When writing the sample test spec, Davidson and Lynch’s (1994) adaptation 
of Popham’s test specification model was applied shown in the following Figure 2(p.14). 
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Specification Number: Provide a short index number 
Title of Specification: A short title should be given that generally characterizes each 
spec. 
The title is a good way to outline skills across several specifications. 
Related Specification (s), if any: List the numbers and/or titles of specs related to this 
one, if any. For example, in a reading test separate detailed specifications would be 
given for the passage and for each item. 
 
(1) General Description (GD): A brief general statement of the behavior to be tested. 
The GD is very similar to the core of a learning objective. The purpose of testing 
this skill may also be stated in the GD. The wording of this does not need to follow 
strict instructional objective guidelines. 
 
(2) Prompt Attributes (PA): A complete and detailed description of what the student will 
encounter. 
 
(3) Response Attributes (RA): A complete and detailed description of the way in which 
the student will provide the answer; that is, a complete and detailed description of 
what the student will do in response to the prompt and what will constitute a failure 
or success. There are two basic types of RAs: 
a. Selected response (note that the choices must be randomly rearranged later 
in test development): Clear and detailed descriptions of each choice in a 
multiple-choice format. 
b. Constructed Response: A clear and detailed description of the type of 
response the student will perform, including the criteria for evaluating or rating 
the response. 
 
(4) Sample Item (SI): An illustrative item or task that reflects this specification, that is, 
the sort of item or task this specification should generate. 
 
(5) Specification Supplement (SS): A detailed explanation of any additional 
information needed to construct items for a given spec. In grammar tests, for 
example, it is often necessary to specify the precise grammar forms tested. In a 
vocabulary specification, a list of testable words might be given. A reading 
specification might list in its supplement the textbooks from which reading test 
passages may be drawn. 
Figure 2. Test specification format (source: adapted from W.J. Popham, 
Criterion-referenced measurement, Englewood Cliffs, NJ, Prentice-Hall, 1978., cited 
from Davidson & Lynch, 2002) 
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As shown in Figures 1 & 2, we can conclude that even though each component of a 
test spec is composed, there still exist problems and issues to be solved during the spec 
writing process.  Thus, revision and refining test spec is very crucial because test designers 
can absorb suggestions and opinions from their colleagues so that they are able to improve 
and polish test specs / blueprint as well as the whole test quality instead of rewriting all the 
items in detail. In this sample test, five test specs were written, with the help of ideas and 
suggestions from both my professor and classmates, who took the language testing class with 
me together. Among these five, the first one to four specs are drafts; while the fifth one is the 
final version of the sample special English grammar test (Appendix A).  Based on principles 
set in test spec, the test items were written one by one in detail. 
In this special English grammar test, the total number of items is 30, among which nine 
items have only one correct answer, six items have two correct answers, three items have 
three correct answers, five items have four correct answers, and the rest seven items are 
purposefully designed as bounced items.  All these items were randomly ordered to form the 
whole items of the sample test.  The categories of bounced items were designed based on 
general procedural item-writing concerns, which were adapted from Haladyna (1994, pp. 
62-63).  These general principles provide “DOs” and “DON’Ts” advice about how to write 
multiple choice items.  In order to design bounced items, I followed the “DON’Ts” items 
and intended to make these items bounced.  The categories’ names are provided in Appendix 
A.  
The three types of multiple-choice items: one-correct answer items (conventional 
multiple-choice format), multiple-response format (MR format), and bounced items; 
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combined with the open-ended questions constitute the item format of the sample test. Such 
intermixing accommodates the major purpose of this special English grammar test: that is to 
scrutinize whether items are well-written and whether bounced items function efficiently as 
hypothesized to show both item and measurement model information.  Furthermore, the 
close examination and analysis of the sample test will help to reach the aim of this research: 
an investigation of bounced items and the reasons that cause them bounce. 
There are 30 test questions, yet for each question, there are two parts: part (a) is the 
selected-response questions asking test takers to choose as many correct answers as they can; 
part (b) is the constructed-response questions – suggested evaluative questions encouraging 
test takers to give their own comments on part (a)’s item. However, part (b)’s evaluative 
questions are only suggested for test takers, so test takers were encouraged to share any 
thoughts or comments on their own.  In fact, they neither needed to answer all the evaluative 
questions listed nor to answer them by the order of those questions.  Therefore, these 
suggested evaluative questions are open-ended ones, which not only give test takers much 
more freedom to share their own thoughts on test items but also provide opportunities for test 
takers to help the researcher evaluate multiple-choice items.  These characteristics in the 
special grammar test are totally different from those in traditional English grammar test, 
which is definitely a specialty.  The instructions to answer these two types of test questions 
was given before each test item (Figure 3, 4, 5).  Furthermore, the responses for 
multiple-choice questions are required, otherwise test takers could not continue to the next 
question.  However, the responses for suggested evaluative questions are optional and test 
takers could skip the answers for evaluative questions. 
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 Figure 3. Sample test item with one or two correct answers combined with its suggested 
evaluation questions 
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 Figure 4.  Sample test item with three or four correct answers combined with its 
suggested evaluation questions 
 
 
Figure 5.  Sample bounced item with its suggested evaluation questions 
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After item-writing was done, the sample test was packaged as an online test by using 
an online survey web-tool – toolbox designed by University of Illinois at Urbana-Champaign.  
In order to help test takers get access to the test website (https://illinois.edu/sb/sec/2663607) 
easily, a blog was created, where a brief introduction of the test was given.  As an online test, 
it is very important for test takers to be informed about how to navigate on the website 
appropriately so that they can finish the complete test.  Therefore, the test blog functioned as 
a “guide” directing test takers how to do this online test through identifying test purpose, 
roles of test takers, question types, and response types.  In addition, potential problems of 
the internet un-stability and particular browser - Firefox (because the toolbox only works 
under Firefox, test takers, who use IE, fail to access to the website) were also mentioned on 
blog (Figure 6). 
Before assigning the online public experiment, human-subject reviews needed to be 
examined by campus Institutional Review Boards (IRBs) to make sure that this research has 
no humiliation, culture or gender bias against participants.  After getting the approval from 
IRBs, a consent form was post online at the first page of the online survey website to give a 
description of the online test.  If test takers agree to continue to take the test, they just click 
the right arrow to get to the next page; otherwise, they can choose to decline taking the test. 
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Figure 6.  The online blog website for sample test 
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2.3 SAMPLE TEST ADMINISTRATION 
Since it was an online test public to all internet users who got the website address, test 
takers could do the test at any time convenient.  Thus, there was no time limit for finishing 
the test, yet once started, test takers had to finish answering all the items without exiting the 
test.  Otherwise, the data entered previously would be lost, because the toolbox survey 
software could not save the pending answers unless the survey was finished completely.  
Moreover, because the test was available to all the participants at any time, it was an 
open-book test without a proctor.  In other words, test takers could look up for any English 
resources or even discuss with others when answering the questions.  Before starting 
answering test questions, test takers needed to agree to the consent form as shown in Figure 7, 
and then give the general background information of their language ability, years of studying 
English, how they will rank their English abilities, and their majors as shown in Figure 8.   
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 Figure 7. The first page of the online special grammar sample test 
 
 
Figure 8. The five background information questions before accessing the real test items 
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2.4 DATA COLLECTION 
In order to recruit voluntary test takers, invitation for taking this special grammar test 
was sent to around 20 universities’ linguistics departments and students’ associations by 
email.  Furthermore, the researcher also went to several linguistics classes at UIUC to give a 
short presentation of the online special grammar test to attract more test takers.  The online 
test was accessible to test takers for 36 days between 13 March to 17 April 2010.  As long as 
test takers clicked the submit button at the end of online test when they finished answering all 
test items and background information questions, the toolbox would send an email to the 
researcher informing that one submission had been collected.  As a result, 80 submissions 
were collected, among which one test taker tried taking the test three times while another two 
times.  Thus, four answers were repeated. Therefore, the total effective data is 76 
submissions. 
 
2.5 TEST TAKERS 
As indicated in the previous section that two test takers repeated taking the test for 
several times due to unexplained reasons, so the total number of test takers for this special 
grammar test is 76, among which half are English native speakers and half are non-native 
speakers.  Referring to the years of learning English, 9 test takers have been studying 
English for less than 10 years; 15 for between 10 to 15 years; 18 for between 15 to 20 years, 
and 34 for more than 20 years.  Table 1 shows that test takers have diverse academic 
backgrounds, and only three test takers did not give any information of their majors.  From 
Table 1 we can see that test takers majored in 44 different academic areas participated in 
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answering the test questions as well as evaluating test items and the whole test. This 
academic diversity contributes fairness into test quality. 
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Table 1.   
Summary of Test Takers’ Majors 
 
Number of 
Majors 
Names of Test Takers’ Majors Number of Test 
Takers from Each Major 
1 Physics 9 
2 Teaching English as a second language 6 
3 Linguistics 6 
4 Mathematics 3 
5 Computer Science 3 
6 Speech Pathology 2 
7 Speech and Hearing Science 2 
8 Spanish and Linguistics 2 
9 Social Work 2 
10 Mechanical Engineering 2 
11 Electrical and Computer Engineering 2 
12 Economics 2 
13 Astronomy 2 
14 Spanish/Rhetoric 1 
15 Spanish 1 
16 Political Science 1 
17 Pharmacy 1 
18 Nuclear Engineering 1 
19 News-Editorial Journalism 1 
20 Music Education 1 
21 Molecular and Cellular Biology 1 
22 Media and Cinema Studies 1 
23 International Studies 1 
24 Human Resource 1 
25 History 1 
26 Graphic Design 1 
27 Geology 1 
28 French 1 
29 English/Creative Writing/Scandinavian Studies 1 
30 English / Sociology 1 
31 English 1 
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Table 1. (cont.) 
 
32 Educational Psychology 1 
33 East Asian Language 1 
34 Computer Engineering 1 
35 Communication 1 
36 Classics 1 
37 Chemistry 1 
38 Chemical Engineering 1 
39 Chemical biology 1 
40 Business English 1 
41 Art and design, Crafts 1 
42 Ag-finance 1 
43 Accounting 1 
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Figure 9 shows how test takers ranked their own English grammar ability and how 
much attention they would pay on English grammar correctness in reading, listening, 
speaking and writing.  From the following two figures, we can find that the grammar usage 
in English speaking gains least attention, which is a reasonable explanation to why most test 
takers confirm that in oral communication their grammar ability is the weakest.  However, 
most test takers ranked their reading ability the highest while paid most attention on English 
writing. This result was a bit beyond expectation though, yet it was still understandable.  In 
writing, grammar is an essential factor that affects the quality of a passage. Otherwise, the 
written version cannot be understood without an appropriate grammar expression.  Test 
takers have to achieve this by apply their own knowledge of English grammar no matter they 
are native speakers or not.  Therefore, the usage of English grammar in writing earned the 
most attention.  On the other hand, when reading a passage, it is not the grammar but the 
content that attracts more attention from test takers.  Furthermore, test takers do not need to 
actually think about how to apply the grammar rules when reading. As a result, most test 
takers were inclined to rank their grammar abilities the strongest in reading. 
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Figure 9. Test takers’ self-ranking of English grammar ability vs test takers’ attention on 
English grammar correctness 
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Of course, based on these two figures, there are many other important and pragmatic 
pieces of information of Second Language Acquisition (SLA) that can be inspected and 
analyzed.  However, that is not the central part of this grammar test. As stated in the very 
beginning, the item analysis is the major domain that interested me most in my research.  In 
the following part, I would like to spend several parts discussing about the measurement 
methods used in analyzing the data, and what would be the implications of the results 
obtained from these distinct approaches. 
 
2.6 DATA SCALING AND SCORING  
Crocker and Algina (2008) stated: “Clarifying the major purposes for which test scores 
will be used and establishing priorities among these probable uses greatly increases the 
likelihood that the final form of the test will be useful for the most important purpose it is to 
serve” (p. 67).  Since the sample test has multiple-choice items with multiple-response 
answers, how to score this type of multiple-choice items is an issue.  Furthermore, in order 
to score and analyze the data in an efficient way as well as for the concerns of the fact that 
some current measurement instruments are more adaptable with dichotomously scored items.  
Therefore, how to dichotomously score the test result became the first crucial step before 
running the measurement models. 
According to Crocker and Algina (2008), a scaling rule should be established between 
a real-number system and a data system in order to show the correspondence or a link 
between these two systems, where the real-number system composes of zero and all possible 
signed integers or decimal while the data system is “a collection of all possible observations 
33 
of a given property for a set of objects.…[Moreover], once a scaling rule is specified and a 
number has been assigned to each element of the data system, these numbers are called scale 
values” (pp. 45-46). 
In this research, at the very beginning, the dichotomous scores “0” and “1” were set as 
the scale values in data system, which would be analyzed in measurement softwares.  The 
scaling rule for transferring from the original answers to the data system was if test takers 
chose all the correct answers for multiple-choice questions even with those multiple-response 
questions (e.g. all two, three, or four correct answers were chosen without missing any 
correct ones and no incorrect answers were chosen), then their scale values would be scored 
as “1”; otherwise, “0” would be scored to those who made the wrong choices or missed any 
possible right choices.  After the calculating the data based on this value scale, I found that 
the mean score was really low, less than 10, compared with the total score 30.  Furthermore, 
by anchoring the scaled values in this way, the test result would not be valid enough to show 
the real measured ability.  For instance, if one test taker chooses only two right answers out 
of three correct answers, based on this scoring method, the test taker will get 0 for this 
question.  However, in fact, the test taker misses only one correct answer and has probably 
grasped the knowledge the specific item is testing, but such ability cannot be told from the 0 
score.  Accordingly, this type of scoring method was not appropriate for those 
multiple-response items, which should be substituted by another valid scoring method. 
In order to achieve the aim of ensuring the test validity and fairness, a new method was 
applied in this research, which was purposefully designed to score the multiple-response 
questions.  In this method, the real-number score for each test item was measured in the 
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following way: the total score for each item is no longer the two dichotomous scores “1” and 
“0”, but could be any integer from “0” to “4”.  The basic theory beyond this scaling method 
is choosing each right answer earns one point; not choosing each wrong answer earns one 
point; missing each right answer getting zero.  For instance, if a test taker chooses only A 
and C for an item with three correct answers A, C, and D, then the real-number score the test 
taker earns for this item is 3. 
Table 2 gives a clear explanation on how the score is gained, where it is concluded that 
if the real answers match the test taker’s choice, the one point will be earned; otherwise, no 
points will be scored. 
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Table 2.   
How Real-Number Score is Earned for Each Test Item 
 
Choices Real 
Answers 
Test Takers’ 
choice 
Judgment Procedure & Explanation Point Earned for Each 
Choice 
A √ 
(right) 
A √ - choose the correct answer = 1 
B ╳ 
(wrong) 
 ╳ - not choose the wrong answer = 1 
C √ 
(right) 
C √ - choose the correct answer = 1 
D √ 
(right) 
 ╳ - not choose the correct answer = 0 
    Total Score: 1+1+1+0=3 
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Through this type of scoring method, the real-number score system was built, where all 
test takers score were distributed on a scale from inter “0” to “4”.  However, the ideal scale 
values for the data should be dichotomous score, either “0” or “1”.  As a result, the integer 
real-number scores had to be scaled to dichotomous scores.  To achieve this goal, a cut-off 
line between 2 and 3 integer real-number scores was set up.  In other words, if a test taker’s 
real score for an item is above 3 (including 3), such as 3 or 4, then the test taker’s 
dichotomous score for this item is 1; otherwise is 0 when the real-number score is below 3 
such as 0, 1, and 2.  Appendix C shows the final dichotomous data based on this scoring 
method. 
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CHAPTER 3  
RESULTS 
 
3.1 MEASUREMENT MODELS AND DATA ANALYSIS  
Item analysis is a method of reviewing test items both qualitatively and statistically in 
order to make sure whether test items meet the minimum quality-control (Varma, n.d.).  Its 
main purpose is to identify the problematic items so that test designers can revise the items or 
delete them.  Consequently, “item analysis enables instructors to improve the classroom 
practices and allows item writers to enhance their tests” (SPSS White Paper).  In this 
research, the item analysis focused on the various indices provided by statistical or 
quantitative measurement methods.  Based on the dichotomously scored data, different 
measurement software packages with differential functions were used to run the data result 
and to analyze test items.  
 
3.2 ITEM DISCRIMINATION ANALYSIS FROM SPSS  
Item Discrimination is a coefficient of correlation between an item score and the total 
test score, also considered as item-total correlation.  It analyzes whether items can separate 
high ability test takers from low ability test takers.  In this research, SPSS was used to 
calculate the item-total correlation coefficient of the test.  For dichotomous scores, 
item-total correlation can also be dealt with point-biserial correlation, which is  
“a correlation between [test takers’] scores on a given item and the total scores that [test 
takers] receive when summing up their scores across the remaining items.  It is a 
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special type of correlation between a dichotomous variable (0, 1) and a continuous 
variable (the total score on the test ranging from 0 to the maximum number of 
multiple-choice items on the test).  As in all correlations, point-biserial values range 
from -1.0 to + 1.0.  A large positive point-biserial value indicates that test takers with 
high scores on the overall test are also getting the item right (which we would expect) 
and that [test takers] with low scores on the overall test are getting the item wrong 
(which we would also expect).  A low point-biserial implies that [test takers] who get 
the item correct tent to do poorly on the overall test (which would indicate an anomaly) 
and that [test takers] who get the item wrong tent to do well on the test (also an 
anomaly)…. A point-biserial value of at least 0.15 is recommended, though our 
experience has shown that ‘good’ items have point-biserials above 0.25” (Varma, S., n.d., 
p.4). 
 
The SPSS output is shown in the following Table 3, where the column labeled 
corrected item-total correlation provides the point-biserial correlation.  According to Verma 
(n.d.), “a low point-biserial implies that students who got the item incorrect also scored high 
on the test overall while students who got the item correct scored low on the test overall.  
Therefore, items with low point-biserial values need further examination” (p.7).  In Table 3, 
we can see that items 3, 4, 8, 11, 14,17,18,19,21,22,23,26, and 28 needed to be revised or 
deleted, since their item-total correlation coefficients are lower than 0.15, and some of them 
are even negative, which might better be excluded from the test. 
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Table 3.   
Item-Total Correlation Output Adapted from SPSS 
 
Item-Total Statistics 
Item 
# Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected 
Item-Total 
Correlation 
Squared Multiple 
Correlation 
Cronbach's Alpha 
if Item Deleted
1 17.61 11.375 .274 . .509
2 17.92 11.156 .171 . .514
3 18.21 11.684 .016 . .535
4 18.19 11.478 .076 . .527
5 18.01 10.338 .422 . .474
6 17.99 10.662 .318 . .491
7 17.76 10.698 .391 . .485
8  17.84 11.650 .028 . .534
9 17.73 10.820 .367 . .490
10 18.28 11.285 .162 . .515
11 18.19 12.343 -.183 . .563
12 18.11 11.151 .167 . .514
13 17.59 11.408 .324 . .508
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Table 3. (cont.) 
 
14 17.95 13.105 -.389 . .592
15 17.69 11.215 .244 . .507
16 18.04 10.688 .308 . .492
17 17.71 11.994 -.070 . .542
18 18.08 11.858 -.045 . .546
19 17.76 11.455 .113 . .522
20 17.80 10.676 .372 . .486
21 18.15 11.721 -.002 . .539
22 18.29 11.534 .081 . .526
23 17.92 11.372 .104 . .524
24 17.81 11.181 .188 . .511
25 17.77 10.502 .455 . .476
26 18.01 12.094 -.112 . .555
27 17.72 10.745 .411 . .485
28 17.71 12.210 -.150 . .551
29 18.04 10.850 .257 . .500
30 17.59 11.354 .361 . .505
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3.3 DISTRACTER ANALYSIS 
As discussed before, in multiple-choice items, the incorrect alternatives are called 
distracters.  Distracter analysis is a very important component of item analysis for 
multiple-choice format test.  “Item distracter analysis examines the percentage of examinees 
who select each incorrect alternative, to determine whether the distracters are functioning as 
intended” (Zurawski, 1998).  According to SPSS White Paper (n.d.), when designing test 
items, test designer should consider the following: 
1. A percentage of students should select each distracter (in lieu of the correct 
answer) or the distracter is not effective. 
2. If too great a percentage of students select a particular distracter, there might be 
an ambiguity in the wording of the question or the wording of that particular 
distracter. 
3. A distracter has value if the percentage of students selecting it differed based on 
their overall performance.  A good distracter is one that is selected by few 
students who were in the top third of the class, but chosen by many students in 
the bottom third. 
In other words, how to ensure whether a distracter is good or not is based on how well 
it can discriminate between the top third and bottom third of the whole test takers. Hence, in 
multiple-choice items by examining the distracters of each test items test takers will know 
item quality of each specific item.  Thus, helping test writers to make a wise decision on 
how to revise the misfitting items, and to improve the whole test validity.  Based on this 
theory, in order to do the distracter analysis, the three groups (top, middle, bottom) of test 
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takers need to be identified. 
 
3.3.1 Two Methods of Dividing Ability Subgroups 
In this research, two different ways of subgrouping ability levels were applied. The 
first was the general method, where “upper and lower rangers generally are defined as the 
upper and lower 10% and 33% of the sample ,with examinees ordered on the basis of their 
total scores” (Allen & Yen, 2002. p. 122).  Furthermore, Allen & Yen (2002) also gave a 
very detailed description about how to subgroup different ability levels based on total test 
scores, “If the total test scores are normally distributed, it is optimal to use the 27% of the 
examinees with the highest total test scores as the upper range and the 27% of the examinees 
with the lowest total test scores as the lower range…. If the distribution of total test scores is 
flatter than the normal curve, the optimum percentage is larger and approaches 33% (Cureton, 
1957)” (p. 122).  
By using this division method, test takers’ total scores were calculated first and then 
were sorted from the highest to the lowest.  In addition, the condition for applying this 
method is whether the total test scores are normally distributed or not, so SPSS was used to 
draw the curve of the total test scores’ distribution.  Figure 10 displays the curve of total test 
score’s distribution, from which we could tell that it is almost the normal distribution curve 
with a mean of 18 and a standard deviation of 3.5. 
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 Figure 10. Distribution curve of total test score 
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Therefore, the 27% rule of subgrouping ability levels was applied. Considering the 
total test score, instead of summing up the dichotomous data scores, the original real-number 
scores were summed up together.  This was because if the total score was summed based on 
dichotomous scores, the rounded 27% percentile cutline was really hard to identify.  Table 4 
shows the total score based on the dichotomous data. The total scores were sorted from 
highest to lowest, with the highest as 24 and the lowest as 8.  However, the “gap” between 
the scores was really small, which brought difficulty when trying to break the test takers into 
three subgroups based on the 27th percentile.  If dividing the test takers in this way, then it 
would have been hard to discriminate between three groups’ abilities, since the average total 
score for each group would really be close to each other, especially for the top and middle 
groups. 
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Table 4.   
Total Test Score Based on Dichotomous Data 
 
ID Total Score ID Total Score ID Total Score ID Total Score 
2 24 48 21 10 18 67 17 
23 24 52 21 22 18 69 17 
12 23 56 21 29 18 72 17 
16 23 70 21 32 18 9 16 
45 23 73 21 39 18 44 15 
68 23 4 20 42 18 57 15 
74 23 6 20 43 18 61 15 
76 23 20 20 50 18 5 14 
3 22 26 20 62 18 11 14 
7 22 28 20 63 18 13 14 
18 22 30 20 64 18 15 14 
19 22 36 20 66 18 41 14 
40 22 54 20 75 18 71 14 
51 22 55 20 21 17 17 13 
53 22 58 20 24 17 14 11 
59 22 25 19 27 17 31 11 
34 21 33 19 37 17 1 10 
46 21 38 19 49 17 8 9 
47 21 65 19 60 17 35 8 
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Consequently, the real-number total scores were put into use in this research. Table 5 
shows the result with the summed-up real-number total scores for each test takers, which are 
sorted from highest to lowest, with the highest as 102 and lowest as 59.  Thus, the “gap” 
between each group was widened, which could be an ideal scale for breaking the subgroups 
with a cut-line of the 27th percentiles.  As a result, the top group has 19 test takers with total 
score descending from 102 to 90 while bottom group has 17 test takers with total score 
descending from 79 to 59, which provides a good resource for item distracter analysis. 
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Table 5.   
Subgroups’ Dividing Based on Real-Number Total Score 
 
ID Total Score Group ID Total Score Group 
2 102 H 32 86  
23 98 H 43 86  
3 95 H 54 86  
7 95 H 62 86  
52 95 H 63 86  
45 94 H 37 85  
6 93 H 64 85  
16 93 H 28 84  
53 93 H 27 83  
68 93 H 69 83  
76 93 H 21 82  
12 92 H 72 82  
19 92 H 9 81  
48 92 H 24 81  
51 92 H 66 81  
46 91 H 10 80  
47 91 H 29 80  
59 91 H 38 80  
74 91 H 39 80  
26 90  49 80  
30 90  67 80  
34 90  44 79 L 
40 90  57 79 L 
42 90  60 79 L 
58 90  5 77 L 
65 90  15 77 L 
18 89  50 76 L 
33 89  71 76 L 
55 89  11 75 L 
56 89  13 74 L 
4 88  17 74 L 
25 88  61 74 L 
73 88  41 72 L 
20 87  31 69 L 
36 87  1 68 L 
70 87  8 66 L 
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Table 5 (cont.) 
 
75 87  14 66 L 
22 86  35 59 L 
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Although this method is commonly used in most modern testing cases, there is a 
dilemma arising: that is we can not guarantee the total scores for each subgroup is normally 
distributed even though the total test score is normally distributed.  Therefore, the 
acceptable 27 to 33 percentile cut line is still questionable for its validity in distracter analysis.  
Davidson and Liu (1997) once described such controversial situation: 
“A common assumption of many statistical procedure is that an analysis group must be 
normally distributed along the variable being investigated. This requirement means 
that the distribution is symmetrical in the shape of the familiar bell curve. If the 
researcher’s entire dataset – which will here be termed the ‘whole group’ – were 
divided into simple ability categories, then this assumption would probably be 
violated” (p.58).  
In order to avoid the consequent ceiling and floor effects causing the non-normality 
distribution in subgroups, Davidson and Liu (1997) designed a new SAS program to create 
the normally-distributed ability subgroups.  In this research, the SAS algorithm was applied 
to divide the test takers into top, middle and bottom three groups with normally-distributed 
abilities in each subgroup.  The basic five steps are displayed as follows (adapted from 
Davidson & Liu, 1997). 
Step 1 Run a full set of univariate and frequency statistics on the total test score for the 
whole group (Table 6 & 7). 
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Table 6.   
SAS Output of Percentiles  
Obs    ID    total    totpile
1     2     102        98 
2    23      98        97 
3     3      95        94 
4     7      95        94 
5    52      95        94 
6    45      94        92 
7     6      93        88 
8    16      93        88 
9    53      93        88 
10    68      93        88 
11    76      93        88 
12    12      92        82 
13    19      92        82 
14    48      92        82 
15    51      92        82 
16    46      91        77 
17    47      91        77 
18    59      91        77 
19    74      91        77 
20    26      90        70 
21    30      90        70 
22    34      90        70 
23    40      90        70 
24    42      90        70 
25    58      90        70 
26    65      90        70 
27    18      89        62 
28    33      89        62 
29    55      89        62 
30    56      89        62 
31     4      88        58 
32    25      88        58 
33    73      88        58 
34    20      87        53 
35    36      87        53 
36    70      87        53 
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Table 6. (cont.) 
Obs    ID    total    totpile
37    75      87        53 
38    22      86        47 
39    32      86        47 
40    43      86        47 
41    54      86        47 
42    62      86        47 
43    63      86        47 
44    37      85        42 
45    64      85        42 
46    28      84        40 
47    27      83        38 
48    69      83        38 
49    21      82        35 
50    72      82        35 
51     9      81        32 
52    24      81        32 
53    66      81        32 
54    10      80        26 
55    29      80        26 
56    38      80        26 
57    39      80        26 
58    49      80        26 
59    67      80        26 
60    44      79        20 
61    57      79        20 
62    60      79        20 
63     5      77        17 
64    15      77        17 
65    50      76        14 
66    71      76        14 
67    11      75        12 
68    13      74        10 
69    17      74        10 
70    61      74        10 
71    41      72         7 
72    31      69         6 
73     1      68         5 
74     8      66         3 
75    14      66         3 
76    35      59         1 
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Table 7.   
Frequency Table of Percentile Ranks -- to Eyeball the Normal Subgroup Means 
 
                               The FREQ Procedure 
 
                             Rank for Variable total 
 
                                              Cumulative    Cumulative 
          totpile    Frequency     Percent     Frequency      Percent 
          ------------------------------------------------------------ 
                1           1        1.32             1         1.32 
                3           2        2.63             3         3.95 
                5           1        1.32             4         5.26 
                6           1        1.32             5         6.58 
                7           1        1.32             6         7.89 
               10           3        3.95             9        11.84 
               12           1        1.32            10        13.16 
               14           2        2.63            12        15.79 
               17           2        2.63            14        18.42 
               20           3        3.95            17        22.37 
               26           6        7.89            23        30.26 
               32           3        3.95            26        34.21 
               35           2        2.63            28        36.84 
               38           2        2.63            30        39.47 
               40           1        1.32            31        40.79 
               42           2        2.63            33        43.42 
               47           6        7.89            39        51.32 
               53           4        5.26            43        56.58 
               58           3        3.95            46        60.53 
               62           4        5.26            50        65.79 
               70           7        9.21            57        75.00 
               77           4        5.26            61        80.26 
               82           4        5.26            65        85.53 
               88           5        6.58            70        92.11 
               92           1        1.32            71        93.42 
               94           3        3.95            74        97.37 
               97           1        1.32            75        98.68 
               98           1        1.32            76       100.00 
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Step 2 Decide provisionally (a) an ability grouping strategy – in this research was 
percentiles, (b) the number of desired ability sub-groups – three subgroups: high, 
middle, low, (c) the raw score mean desired for each subgroups, and (d) the n-size of 
each ability subgroup. 
Step 3 Produce a randomly generated, normally-distributed set of data at each subgroup 
mean chosen in Step 2(c) above (these data values are generated by the computer 
and are values from the dataset).  This step is achieved by experimenting with the 
n-size and standard deviation for this generated dataset until acceptable normality is 
achieved (e.g., for a normal distribution, its skewness and kurtosis values should be 
below an absolute value of one). Doing this requires some cyclical trial-and-error. A 
good rule of thumb is to use an n-size of 500 and one-half the standard deviation of 
the whole group, which seems to work fairly well in producing desired subgroups 
(de Jong, 1990; Davidson, 1995). 
Step 4 Compare each data value from the whole group to the randomly-generated dataset 
from Step 3 and create a group-membership variable.  If an observation matches a 
value in a particular set of random data, set that variable as “yes” and that 
observation is subsequently included in the ability subgroups.  Otherwise set the 
membership variable as “no” and exclude that observation from the ability 
subgroups. 
Step 5 Examine full univariate statistics for the ability subgroup obtained from Step 4.  
Repeat as needed Steps 2 to 4 until acceptable normality is achieved for each ability 
subgroup. 
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According to Davidson and Liu (1997), the crucial part of this method is the 
randomly-generated data in step 3 above.  Moreover, matching the observation in original 
dataset with the randomly-generated distribution is an essential feature, since it requires the 
technique that “each observation in the original whole group dataset must have an equal 
opportunity” to match with the randomly-generated data (p. 60).  The final result gained 
from this normally-distributed ability-sub-grouping method is as follows in Table 8.  The 
column labeled “y” indicates which test takers were grouped into each subgroup based on the 
normally-distributed SAS algorithm.  From Table 11 we can find in each subgroup there are 
25 test takers, among whom some are overlapped in two subgroups.  For instance, test takers 
shaded in light gray are included in both high and middle ability groups while test takers 
shaded in dark gray are included in both middle and low ability groups.  Furthermore, 
almost two-thirds of the middle group members are overlapped with those in high ability 
group and the left one-third members are overlapped with those in low ability group.  Since 
normally-distributed ability subgroups were randomly generated by computers, there would 
definitely be overlaps between the neighboring two subgroups, such as upper and middle 
groups, middle and lower groups.  However, there would be few overlaps between upper 
and lower groups. 
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Table 8.   
Three Subgroups Division Based on Normally-Distributed Ability 
 
High Group Middle Group Low Group
23  Y 6  y 64  y 
7  Y 16  y 28  y 
52  Y 53  y 27  y 
6  Y 12  y 69  y 
16  Y 19  y 21  y 
53  Y 51  y 72  y 
12  Y 59  y 9  y 
19  Y 30  y 24  y 
51  Y 40  y 66  y 
47  Y 42  y 29  y 
59  Y 65  y 38  y 
30  Y 56  y 39  y 
40  Y 4  y 49  y 
42  Y 36  y 67  y 
65  Y 75  y 57  y 
18  Y 22  y 60  y 
56  Y 32  y 50  y 
4  Y 43  y 71  y 
36  Y 62  y 11  y 
70  Y 28  y 13  y 
75  Y 27  y 17  y 
22  Y 21  y 61  y 
32  Y 72  y 41  y 
43  Y 9  y 31  y 
62  Y 24  y 1  y 
 
56 
3.3.2 Distracter Analysis Results from Two Dividing Methods 
In multiple-choice items, a distracter is a wrong choice-response designed to attract 
test takers’ attention from choosing the correct answers.  Therefore, a good distracter can 
make lower ability test takers choose it but for upper ability group test takers it does not 
function in the same way meaning it usually fails to distract higher ability test takers.  Based 
on this fundamental theory, a good distracter can also be considered as a good discriminator 
which separates between high and low ability test takers.  Consequently, once the ability 
subgroups are set, the indices showing the distracters’ real function can be calculated by 
enumerating the percentile of how many test takers in upper group choose the distracter 
whilst how many test takers in lower group choose the same distracter for each item.  Since 
two ways of dividing three ability subgroups were applied, the research would provide two 
versions of distracter analysis result.  Consequently, the procedure for analyzing the 
distracter would be the same, yet the analysis might be different based on two different ways 
of dividing upper and lower ability subgroups.  
In Table 9, an example is presented; the first table is the result from the first dividing 
method – general 27% division and the second shows the result from the second dividing 
method – normal-distributed ability subgroup method.  The yellow shaded (the light shade) 
are the two distracters while the blue ones (the dark shade) are the key answers.  From the 
first table in Table 9, we can find that 53% upper group test takers chose distracter c while 
only 29% test takers in lower group chose it.  However, only 5% higher ability test takers 
chose distracter d while 18% test takers with lower ability chose d.  As shown in the row 
labeled “Group Total”, among all the test takers 50% chose c while only 7% chose d. The 
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result shows that distracter c attracted more test takers in upper group than it did in lower 
group, which did not discriminate between upper and lower groups compared with distracter 
d.  In other words, distracter c may contain certain information that merited higher ability 
test takers convincing them it was the right answer.  Therefore, distracter c needs to be 
reworded, or rewritten or replaced whilst distracter d can be still kept in the item bank since 
the “gap” between the number of test takers who chose it in upper and lower groups is large, 
thus, discriminating the two groups in an effective way.  
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Table 9.   
Distracters Chosen in Percentiles in Ability Subgroups First Dividing Method VS Distracters 
Chosen Second Dividing Method: An Example. 
 
First Dividing 
Method Item 1       
    a b c d 
GROUP high 84% 100% 53% 5% 
  low 41% 100% 29% 18% 
Group 
Total   74% 100% 50% 7% 
 
Item 1       Second Dividing 
Method a b c d 
GROUP high 88% 100% 48% 0% 
  low 52% 100% 36% 4% 
Group 
Total   74% 100% 50% 7% 
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In Table 9, for the second dividing method, for distracter c, the similar situation 
occurred as in the first dividing method that more test takers in upper ability group chose c 
than test takers in lower ability group; yet, for distracter d, no test takers in upper group chose 
it while 4% test takers in lower group were distracted by d.  This result concludes the same 
analysis obtained for the first dividing method in Table 9 that distracter c needs to be 
reworded or rewritten but distracter d is a good distracter which can be kept into the item 
back for future test.  Compared with the results got from two methods in Table 9, it can be 
argued that the distracter c in item 1 should be revised or deleted from the whole test items 
while distracter d is a useful distracter which helps discriminate the test takers’ ability levels.  
The percentiles calculated for both sub-grouping ability methods of the balance of 2 to 30 
items are shown in Appendix D.  In this research, all the 30 items were analyzed in the same 
way discussed above and the distracter analysis report for items 2 to 30 is summarized in 
Table 10.  
From Table 10, we can conclude that items 3, 5, 6, 15, and 22 do not have so called 
“distracters”, since all the response choices are correct.  Items 7, 9, 16, 20 and 30 are good 
items, since all the distracters are qualified enough to discriminate between the higher and 
lower ability test takers.  The rest of the items have more or less some distracters to be 
revised or rewritten.  Moreover, Items 4, 8, 12, and 28 do not have good distracters, thus, all 
of their distracters must be rewritten or revised.  Item 28 presents striking results: even for 
the only one correct key answer, many more lower-ability test takers got it right than 
higher-ability test takers.  Therefore, Item 28 was a poorly-written item, which should be 
deleted or replaced.  On the other hand, because two different ability dividing methods were 
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applied, the distracter analysis was affected by these two methods.  For several items, 
controversial issues arise between the dataset resulted from two different dividing methods, 
such as Items 11, 17, 18, 19, 23, 25, 27, and 28.  All these items have at least one distracter 
that works well in one dividing method, but needs to be revised or rewritten in the other 
method.  Due to this reason, even though in one method these distracters could be 
considered as good ones they still need to be revised because they functioned in the opposite 
way in the other dividing method.  These two dividing methods provide a double-check rule 
for the decision of good distracters as well as poor distracters need to be revised or replaced, 
which makes the distracter analysis procedure reliable and valid in this research. 
Nevertheless, in this research, there is only unique case.  Item 14 is not suitable to do 
the distracter analysis, because Item 14 does not have “distracters”.  The calculation of the 
item score for Item 14 is not based on whether test takers chose the correct answers but on 
which kind of combination of the choices test takers made. The way to earn whole points of 
Item 14 is: choosing both a & d together, or b & c together, or only b; otherwise test takers 
would lose points.  Since there are no distracters identified, the distracter analysis of Item 14 
was not feasible.  However, the item analysis of Item 14 will be managed through other 
statistical measurements, which will be discussed in the following sections. 
 
 
 
 
Table 10.   
Summary of the Distracter Analysis for 30 Items 
Item 
# 
Key 
# 
Distracters to  
be Revised 
Good Distracters Comments & Suggestions if needed 
2 1 a b, d  
3 4   No distracters (all four choices are correct) 
The number of test takers in both upper and lower groups chose c is almost the same, 
around 76%, a really high percentage. Thus, c should be investigated carefully. 
4 2 c, d  
5 4   No distracters (all four choices are correct) 
6 4   No distracters (all four choices are correct) 
7 3  C good distracter, the discrimination “gap” between the number of test takers choosing c in 
upper and lower groups is large and no one in upper group chose this distracter 
8 3 d   
9 3  B In normally-distributed ability groups, the discrimination “gap” between upper and lower 
groups is smaller (4%) than that in the traditional dividing groups (19%)  
c discriminates the upper and lower groups much better in the normally-distributed ability 
groups  
10 1  a, b, c 
for distracter a, if using the traditional dividing method, a needs to be revised; yet, if using 
the normally-distributed ability method, a works well except that the discrimination “gap” 
between the upper and lower groups is not such obvious – only 4%. 
11 2  a, d 
12 1 a, c, d  In both dividing methods, no test takers chose disctractor a, thus, a must be deleted or 
rewritten; for distracter c, the number of test takers in both upper and lower groups 
choosing c is almost the same around 16%, so c needs to be taken a closer look at than 
distracter d. 
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Table 10. (cont.) 
 
13 2 a B distracter a was evenly chosen by both ability groups in around 6% while no one in upper 
group chose distracter b and only around 5% test takers in lower group chose it. Therefore, 
compared with the number of test takers choosing the key answers (more than 60%), item 
13 is an easy item, and distracters a and b can be revised to increase the difficulty level; 
thus, making the discrimination function standing out. 
14    No distracters (special way of scoring required) 
15 4   No distracters (all four choices are correct) 
16 1  a, c, d  
Although distracter c works well in normally-distributed ability group, in traditional 
dividing method group, the discrimination gap between the upper and lower groups is very 
small, only 1%, almost the same. Therefore, it would be better to revise or rewrite the 
distracter c.  
17 2 c A 
Two different dividing methods caused differents effect on distracter a. For traditional 
dividing group, a needs to be revised and rewritten while for normally-distributed ability 
group, a is a good distracter. However, as for distracter c, there is no discrimination gap 
between the upper and lower groups, so it must be revised, too. 
18 1 c D 
19 2 d C In normally-distributed ability groups, same number of test takers in upper and lower 
groups chose distracter d, though d is a good distracter in traditional dividing method 
group. Therefore, d still needs to be revised or rewritten. 
20 1  a, c, d All three are good distracters. Furthermore, much more test takers in upper group chose the 
key answer than test takers in lower group. Thus, item 20 is a well-written item. 
21 1 a b, d  
22 4   No distracters (All four choices are correct) 
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Table 10. (cont.) 
 
23 1 a, c B As for distracter a , two dividing methods caused different effects. In traditional-dividing 
method, a works well as a distracter while in normally-distributed ability group, same 
number of test takers in both upper and lower groups chose a. Therefore, distracter a needs 
to be revised. 
24 1 d a, c  
25 1 a b, c The reason why distracter needs to be revised is in normally-distributed ability group, same 
number test takers in upper and lower groups chose a, though a can be considered as good 
distracter in traditional-dividing method group. 
26 1 a, d B  
27 1 a b, c The reason for revising distracter a is the same as that in analysis of Item 25. Two dividing 
methods seemed to cause different results.  Moreover, almost no test takers chose a, 
indicating it did not contribute to discriminate test takers with different ability levels; thus, 
distracter a should be replaced.  
28 1 a, b, d  All the distracters must be taken a close look at. Distracters a & d have controversial 
results due to two different dividing methods. Furthermore, almost same test takers in 
either upper or lower group chose distracter b. Therefore, these three distracters all need to 
be revised or replaced. Also, for the only correct key answer, more test takers in lower 
group chose it than test takers in upper group, which is a convincing evidence that Item 28 
was poorly-written and needs to be revised or replaced carefully. 
 29 2 b D 
30 3 d   
3.4 DIF ANALYSIS 
In recent years, considerable attention has been paid to test fairness in the field of 
second language assessment by policy makers, administers and test developers (Perrone, 
2006).  Rover (2005) stated the fairness of a test is decided by whether or not the test is 
valid for all groups and individuals; by whether or not the test can provide equal opportunity 
to all examinees so that individual examinees can prove they do acquire the knowledge or 
develop the skills which are required to measure by the purpose of the test (as cited in 
Perrone, 2006).  In this research, two groups of test takers participated in taking the sample 
special English grammar test.  They are English native speakers (NS) and English 
non-native (NNS) speakers.  Thus, whether items are fair to both NS and NNS groups is a 
good quality of the items, which needs to be analyzed.  Therefore, the decision of item bias 
is crucial for the item analysis when two groups have different ethnical, cultural, and 
educational backgrounds.   
Item bias refers to “the presence of some characteristic of an item that results in 
differential performance for individuals of the same ability but from different ethnic, sex, 
cultural, or religious groups” (Hambleton and Rogers, 1995).  In other words, “Learners 
who have similar knowledge of the material on a test (based on total examination results) 
should perform similarly on individual examination items, regardless of gender, culture, 
ethnicity, or race (Subkoviak, Mack, Ironson, & Craig, 1984)” (as cited in Perrone, 2006).  
According to William (1997), “a biased item measures attributes irrelevant to the tested 
construct” (as cited in Perrone, 2006).  There are three basic bias forms: content bias, 
language bias, and item structure and format bias (Hambleton and Rogers, 1995).  In order 
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to analyze the item fairness or item bias, the detection of differential item function (DIF) is 
very important, which “has become the standard psychometric bias analysis over the past 
decade” (Perrone, 2006).  
“DIF occurs when a statistically significant difference is evident in the probability that 
test-takers from the two distinct groups, who have the same underlying ability on the 
measured construct, demonstrate differing probabilities of correctly answering the item 
(Zumbo, 1999)” (as cited in Perrone, 2006).  Perrone (2006) also summarized a central 
characteristic of DIF: 
“If DIF is not evident for an item, then there is no item bias.  Conversely, DIF is 
required but is not sufficient for item bias.  That is, if DIF is apparent, the its presence 
is not sufficient to declare item bias.  An item might show DIF, but not be considered 
biased if the difference is a result of the actual difference in the groups’ ability to 
respond to the item…. Only when differences in a group’s ability to respond to a test 
item are caused by construct-irrelevant factors can DIF be considered as bias.” (p.2) 
Consequently, DIF is necessarily required to detect item bias, and once DIF is detected 
subsequent item bias analyses must be applied to evaluate the biased items. WINSTEPTS and 
MATLAB were used to detect whether there was DIF in the total 30 items.  First, two 
groups of test takers were listed by their test ID.  Then, the difficulty parameter of each item 
was fixed by WINSTEPS for each group.  Table 11 shows the estimates of 
difficulty-parameters for items calibrated for each group.  The two columns, item difficulty 
parameters, contain for each item an estimate of the ability level on the latent trait scale at 
which 50 percent of the examinees answered the item correctly.  Thus, for NS group, item 
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13 and item 30 were the easiest since 50 percent of the examinees with a score of -2.7944 
could answer this item correctly while item 4 and item 11 were the most difficult because 
examinees had to score 2.0328 on the ability scale before they had a 50 percent chance of 
answering correctly.   
Finally, based on the calibrated difficulty parameters and the fixed discrimination 
parameter (a = 1.7) and guessing parameter (c=0.0), for each item, two Item Characteristic 
Curves (ICCs) were drew using MATLAB, which are attached in Appendix E.  In this 
method, the aim here was to detect item DIF in the test, so fixing discrimination and guessing 
parameters would make the calculation easier.  Comparing these two ICCs for the same item 
but based on two groups’ test takers’ abilities, we can tell whether certain items are fair and 
whether certain items show DIF.  According to Crocker and Algina (2008), “An ICC plots 
the probability of responding correctly to an item as a function of the latent trait (denoted by 
θ) underlying performance on the items on the test” (p. 340).  The vertical axis is the 
proportion examinees responding correctly and the horizontal axis shows the latent trait (θ).  
Strictly speaking, the ICC here is the normal ogive ICC with mean of latent trait or ability = 0 
and standard deviation =1; the upper asymptote of the normal ogive approaches 1 and the 
lower asymptote approaches 0 (Crocker & Algina, 2008, p. 347).   
For each item, there are two ICCs, with the red one representing NS group and the blue 
one representing NNS group.  Most items were fair to both groups except in some ICC 
pictures the two curves shifted a bit.  For instance, one of the ICCs in items 10, 12, 14, 15, 
22, 23, and 29 shifts very slightly from the other. However, in item 30, we can find a quite 
big “gap” indicating there might be DIF; otherwise, the two curves should be identical and 
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coincident without any gap between them. 
Therefore, it could be concluded that except item 30 that might have DIF, all the other 
items in the test are fair and valid, though some items’ two ICCs for NS and NNS groups 
contain a very tiny gap.  Item 30 needs to be further investigated to decide which 
construct-irrelevant factor caused such DIF, which may result in item bias.   
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Table 11.   
Difficulty Parameter Estimates for Two Groups 
 
Item Difficulty Parameters Item NO. 
NS Group NNS Group 
1 -2.0892 -2.112 
2 -0.092 -0.1172 
3 1.7564 1.728 
4 2.0328 2.0041 
5 0.036 0.0106 
6 -0.2268 -0.2518 
7 -1.0946 -1.1183 
8 0.036 0.0106 
9 -1.3473 -1.3707 
10 1.7564 1.6008 
11 2.0328 2.0041 
12 0.6154 0.6982 
13 -2.7944 -2.817 
14 0.9425 0.8069 
15 -1.6616 -1.3707 
16 0.8337 0.8069 
17 -0.3702 -0.3949 
18 1.0519 1.0246 
19 -0.6931 -0.7173 
20 -0.8807 -0.9046 
21 2.7527 2.7232 
22 1.6291 1.479 
23 0.2771 0.3661 
24 -0.2268 -0.2518 
25 -0.6931 -0.7173 
26 1.1623 1.1349 
27 -1.3473 -1.3707 
28 -0.8807 -0.9046 
29 0.2771 0.1331 
30 -2.7944 -2.112 
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3.5 ITEM ANALYSIS USING ITEM CHARACTERISTIC CURVES  
“An item-characteristic curve (ICC) is a graphical display of the relationship between 
the probability of passing a particular item and the examinee’s position on the underlying trait 
that is measured by the test” (Allen, M.J. & Yen, W.M., 1979, p. 127).  For instance, a 
positive slope of an estimated ICC indicates that higher ability test takers are more likely to 
pass the item than lower ability test takers; a negative slope shows that the probability of the 
test takers passing the item is negatively related to the test taker’s real ability, which might 
work for some items for special testing purposes.  However, in most tests, good items 
display a positive ICC slope. 
In addition to the slope, the steepness of the ICC is another essential feature to 
determine whether the item is good or not.  In ICC, its steepness is “used as an index of item 
discrimination” (Allen, M.J. & Yen, W. M., 19791, p. 127).  The steeper the ICC is, the 
more effective the item can discriminate between the higher ability test takers and lower 
ability test takers.  If the ICC is very flat, it is a poor item since lower ability test takers and 
higher ability test takers almost have the same probability to pass this item.  In other words, 
knowing a test taker passes an item cannot help much in determining whether the test taker 
has a high or low ability measured by the test (Allen, M.J. & Yen, W. M., 19791, p. 129). 
The last central factor for determining an item’s quality is the item difficulty which can 
be identified in ICC by defining the ability scale on the horizontal axis corresponding to a 
proportion of .50 on the vertical axis.  The value of on the horizontal axis is the 
item-difficulty index, indicating that 50% chance of passing an item requires such ability.  
Furthermore, in item response theory (IRT), three essential parameters for a three parameter 
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logistic (3PL) model can be estimated in an ICC, which is also a good indicator deciding 
whether an item is good or not.  By know these three parameters: a-discrimination parameter, 
b-difficulty parameter, c-guessing parameters (the asymptote in ICC), we can tell whether an 
item qualified or not.  Generally, an ICC for a good item should display a positive slope, 
moderate difficulty and an appropriate steepness which is not too flat or too steep (Allen, M.J. 
& Yen, W. M., 19791, p. 129). 
In this research, the ICCs for 30 items were drawn by MATLAB, and by analyzing 
these ICCs, we can get a conclusion of the item quality.  First, BILOG provided the 
estimated three parameters based on the 3-PL model.  Table 12 shows three parameters for 
each item with a indicating discrimination parameter, b the difficulty parameter and c the 
guessing parameter expect for items 11 and 14 that BILOG omitted the calibration with the 
explanation that the initial slope for these two items are less than -0.15.  Then, based on the 
estimated three parameters, MATLAB was used to model the ICCs for 30 items combined 
with the analysis for each ICC as shown in Table 13.  For each ICC, a brief but targeted 
explanation is given to express the information contained in the item.   
However, when analyzing these 30 ICCs, there was a very strange group of ICCs, 
which are very linear instead of non-linear: Items 2, 4, 8, 16, 17, 18, 19, 21, 23, 24, 26, and 
28.  Therefore, these 12 items were separated from other items and were analyzed together.  
Table 14 is a summary for those items having almost linear ICCs.  If taking a close look at 
these items, we can find that these ‘linear’ items all have low discriminating parameters, no 
more than 0.4, and their ICCs are very flat.  Sudol and Studer (2010) suggested such linear 
curves “indicate while students with more knowledge are more likely to answer the question 
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correctly, there is something else going on…. These questions should be re-evaluated for 
what knowledge is required to answer the question correctly” (p. 439).  Moreover, they also 
provided a hypothesis explaining the reason why those linear items would have a low 
discriminating parameters: “it is not only a knowledge of inheritance here that is prompting 
the correct answer, but also the knowledge that you cannot construct an instance of an 
interface.  The combination of those two pieces of knowledge are required to answer the 
question correctly and so the question is not good at discriminating among students with 
regards to their knowledge of inheritance, which is what most of the remainder of the exam 
tests” (p. 439). 
 The reason why these items’ ICCs are linear in this research is complicated and cannot be 
obtained only based on the analysis of ICCs.  The unknown factors that cause these items’ 
ICCs linear may be scrutinized through the item analysis resulted from other measurement 
methods.  Therefore, it would be better to investigate these items combined with other item 
analysis results from other measurement methods, which will be discussed later when each 
analysis result has been completed.   
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Table 12.   
Three 3-PL Parameters Estimated by BILOG 
 
Item ID a-discrimination b-difficulty c-guessing 
1 0.54869 -3.04651 0.001 
2 0.42057 -0.65712 0.00101 
3 0.47105 1.11587 0.00107 
4 0.2861 1.43338 0.00141 
5 1.44417 0.01412 0.00059 
6 1.0377 -0.09715 0.001 
7 1.01507 -1.00937 0.00095 
8 0.34956 -1.40203 0.00105 
9 0.96564 -1.1719 0.0009 
10 0.55674 1.38522 0.00085 
11 0.001 0 0.001 
12 0.58513 0.40451 0.00092 
13 0.68551 -3.03498 0.00099 
14 0.001 0 0.001 
15 0.76692 -1.59228 0.00106 
16 0.40163 0.014 0.00119 
17 0.27278 -3.56083 0.00106 
18 0.27649 0.48573 0.0014 
19 0.37261 -2.00882 0.00105 
20 0.65981 -1.06425 0.001 
21 0.25789 1.16921 0.00182 
22 0.58975 1.41303 0.00083 
23 0.27616 -1.07709 0.00114 
24 0.34439 -1.76924 0.00109 
25 0.69226 -1.25558 0.00095 
26 0.25137 -0.11965 0.00125 
27 0.84531 -1.33587 0.00107 
28 0.29855 -3.09577 0.00105 
29 0.57217 0.08713 0.00106 
30 0.62374 -3.23574 0.00101 
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Table 13.   
ICCs for 30 Items by MATLAB 
 
ICC Figures Analysis of ICC Figures 
This item is too easy, since the b-parameter is around 
-3. 
The curve is quite flat, meaning item 2 cannot 
discriminate between high and low ability test takers 
very well.  Furthermore, this curve is linear, 
indicating that the more knowledge the more likely 
to answer this question.  That is, this item does not 
measure the specific ability designed to test but 
requiring other unrelated abilities to answer the item 
correctly.  
Item 3 is o.k. and can be kept in the test. 
Item 4 is a little bit difficult, since its b-parameter is 
around 2.  However, the curve is quite flat, 
indicating item 4 cannot discriminate between 
different ability test takers very well.  Moreover, the 
same problem as Item 2 and Item 3.   
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Table 13. (cont.) 
 
 
Item 5 is considered as a good item, since its slope is 
steep, which can discriminate between test takers 
with different ability levels.  In addition, from its 
ICC, we can tell that its difficulty is moderate, not 
too easy or too hard. 
Item 6 is a good item. 
Item 7 can also be kept in the test. 
The curve is too flat, showing item 8 cannot 
discriminate between test takers having different 
measured abilities.  The same problem as Items 2, 
3, and 4.  
From this ICC, Item 9 can be used in test well. 
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Table 13. (cont.) 
 
 
Item 10 works well as an item in this test. 
Item 12 is o.k. and can be used as an item in test. 
Item 13 is quite easy, since its b-parameter is around 
-3.  Item 13 can discriminate among different 
ability levels in the lower ability group, but it cannot 
discriminate between the test takers having higher 
abilities. 
Item 15 works well for this test. 
Its ICC is too almost linear, the same problem as 
Item 2.  
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Table 13. (cont.) 
 
 
Item 17 is too easy, since its b-parameter is quite 
low, around -3.5.  In addition, ICC’s slope is flat, 
indicating Item 17 is not a good discriminator.  It 
has the same problem as Item 2.  
Item 18 has a low b-parameter, around 0.2, 
indicating it is not a too difficult item.  The slope of 
the curve is very flat, showing that Item 18 cannot 
discriminate between the test takers abilities very 
well. 
It has the same problem as Item 18, quite linear.  
Item 20 is a good item by telling from its ICC. 
Item 21 is quite easy and it cannot discriminate 
between test takers having different measured 
abilities.  It has the same problem as Item 2.  
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Table 13. (cont.) 
 
 
Item 22 is quite easy.  Although it can discriminate 
between test takers having higher and lower abilities, 
it cannot discriminate between test takers belonging 
to the same ability group – either higher or lower 
groups. 
Item 23 is too easy and its curve is too flat, 
indicating it needs to be revised.  It has the same 
problem as Item 2.  
Item 24 has the same problem as Item 23, which is 
too easy and cannot discriminate between test takers 
very well.  Moreover, it requires more than one 
abilities to answer the item correctly.   
Item 25 is a good item by analyzing its ICC. 
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Table 13. (cont.) 
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Item 26 is not a good discriminator. It is a linear 
curve, indicating in order to answer it correctly, test 
taker need to use other abilities which are not 
expected to measure in the test.  
Item 27 works well for this test.  
The same problem as Item 2.  Its curve is too linear. 
Item 29 is o.k., yet its slope seems a little bit flat. 
However, it still works well for this test.  
Item 30 is very easy, since its b-parameter is around 
-3.  However, it cannot discriminate test takers’ 
abilities in the higher group.   
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Table 14.   
The Items Whose ICCs are Linear 
    
    
   
CHAPTER 4  
DISCUSSION 
 
 
4.1 INVESTIGATION OF BOUNCED ITEMS BASED ON STATISTICAL AND 
EVALUATIVE ANALYSIS 
In order to do the item analysis, four different methods have been used: item-total 
correlation, distracter analysis, DIF analysis, and ICC analysis.  The aim of the research as 
stated at the beginning is to investigate the “bounced items” and rejected items, and to find 
the reasons that cause the items to bounce and rejected.  In this research, there are two 
types of bounced items: first are those expected bounced items, which means seven items 
were designed purposefully in a specific way so that these items were expected to behave 
as bounced items in the data analysis.  It was assumed that if these items were bounced as 
expected then test designers need to avoid those methods designing the items in future 
English grammar testing; otherwise, those methods could be considered as acceptable and 
could still be used in language testing for future analysis.  Compared with those so called 
expected bounced items, the second type was unexpected bounced items and those rejected 
items, which were detected beyond expectation after item analysis as poorly-designed 
items or items containing some errors that could not measure the real ability of test takers.   
No matter whether the items were as expected as bounced, once any items were 
marked as bounced or rejected, they needed to be revised or replaced or even deleted.  
The reasons behind such bounce or rejection would be analyzed.  In order to achieve such 
goal, two types of questions were designed: multiple-choice questions and open-ended 
evaluation questions so that test takers not only demonstrate their language abilities by 
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answering the multiple-choice questions but also help to evaluate the items by giving their 
comments on item construction.  Therefore, the discussion of the item analysis would 
focus on two parts: the statistical measurement results combined with test takers comments 
together.   
Table 15 shows the summary of the item analysis result obtained from four different 
item analysis methods: item-total correlation, distracter analysis, DIF analysis, ICC 
analysis.  In addition, for distracter analysis, although two different dividing methods – 
traditional 27% dividing method and normally-distributed ability dividing method – were 
both applied, there were not two separate reports corresponding to each dividing method.  
Their results are almost the same except several items having controversial distracters, 
which were discussed and analyzed in Table 10.  The detailed explanation of the reasons 
that why particular items needed to be revised resulted from different item analysis 
methods was given and analyzed in the previous separate sections.  Table 15 is a final 
report combining all the summaries in the previous result part in order to display which 
items are needed to be revised or replaced or to take a closer investigation.    
In Table 15, the shaded numbered items are those “expected bounced items”, which 
were purposefully designed in a way that violates the normally-recommended item 
constructing and writing rules.  The gray-shaded items shows that specific item was 
analyzed to be revised by the corresponding item analysis method, and the lighter the 
shading, the less serious the errors of the items might carry.  In the row labeled distracter 
analysis, the shaded items mean that these items contain more than one distracters needed 
to be revised, yet, the detailed explanation was given in Table 10.  Item 11 and Item 14 
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could not be calibrated by measurement soft ware – BILOG, thus, no results were given 
there.  
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Table 15.   
Summary Report of the Four Different Item Analysis Methods: The shaded areas indicating the bounced items based on each method while the 
lighter the shading the less serious the errors items might carry. 
 
Item 1 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
Correlation Analysis                               
Distracter Analysis                               
DIF Analysis                               
ICC Analysis                               
 
 
 
 
From Table 15, we can conclude that Items 5, 6, 7, 9, 16, and 20 are good items, 
which can be kept in the test and used in future English grammar testing.  On the contrary, 
the rest of the items need to be revised or replaced either to increase the item-total 
correlation or to revise the distracters and to improve the discriminative functions, 
especially for Items 11, 14, 17, 18, 21, 23, 26, and 30, which must be investigated carefully.  
From the result, we can also find that among seven expected bounced items, four items – 
Items 14, 18, 21, and 30 – have very obvious characteristics as bounced items while the 
other three – Items 10, 24, and 27 – do not show really out strange effects compared with 
those normal items; thus, these three items may not be considered as bounced compared 
with other bounced items.  However, the reasons why these hypothesized bounced items 
did not behave abnormally as expected should be investigated, too. 
 
4.1.1 An Investigation of Items that Were Designed Intentionally to Be Bounced 
Item 10 has an item-total correlation as .162, which is acceptable for the test.  All of 
its three distracters are good enough to help distinguish between test takers with different 
ability levels.  Its ICC analysis also confirmed its good quality as an acceptable item in the 
test.  Most test takers felt uncomfortable about this type of question by complaining that it 
was too long and contained too much information, which increased the difficulty when 
choosing the answers, since they had to match every possible answer in the right 
appropriate place.  In spite of those complaints, quite a few test takers confessed d was the 
best answer among all four choices.  It was very likely that those who chose d were most 
from high ability group and the distracter analysis result shows that test takers with high 
85 
ability level choosing d were as five times as those who chose d with low ability level.   
 
10. I got up at 7 a.m. this morning and took a shower. Then, I ate a sandwich when 
listening to the radio. On my way to school, I met Kelly and she asked me how 
well I prepared for the exam. When _____ this, I almost screamed out, since I 
totally forgot there _____ an exam today. I did not prepare anything for that exam 
and I had no idea what to do. At that moment, a huge noise rose up. Suddenly, I 
_____ I _____ in my bed and the alarm clocking _____ . 
a. hearing, is, realized, was, was ringing 
b. hearing, was, realized, was, is ringing 
c. heard, was, realize, am, was ringing 
d. *hearing, was, realize, am, is ringing 
Note: the answer marked with asterisk ‘*’ is the key (the same as the following sample 
items) 
 
Furthermore, from test takers comments, we can find that Item 10 was reported as 
time-consuming with too much information and tense shifting, even with some typo errors 
or wording problems, which was expected as the factors causing it bounced; yet, the item 
could still discriminate between test takers with different ability levels, since all the 
information assembled together seemed to provide sufficient context for test takers.  
Perhaps the context helped them to identify which tense and aspect they should choose for 
specific blanks.  Therefore, it may be assumed that for English tense and aspect grammar 
tests as long as items can specify a clear context for timing point and shift, which is a 
crucial hint for tense and aspect choice, test takers with high English grammar ability level 
are able to figure them out, even though items may be time-consuming.   
 Item 24 has a suitable item-total correlation, which was .188.  Its distracter analysis 
showed that only distracter d needs to be revised while a and c are good distracters.  Its 
ICC analysis also displayed that it is a good item with a satisfactory ICC.  Most test takers 
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confessed that the jumbled words did confuse them at the very beginning, yet they noticed 
a same item – Item 12 – but with correct spelling words had been stated early.  Moreover, 
since its four answer choices were spelled in a right way, they did not think Item 24 was 
difficult for them.  Only two test takers said the gibberish words made them fail to answer 
the question.  When comparing with the item analysis result with Item 12, it can be found 
that there was little differences between the two except that around half test takers with low 
ability level chose distracter a for Item 24 while for Item 12 no test takers chose a, 
indicating the misspelled words in Item 24 had almost no effect on test takers with high 
ability level but test takers with low ability level were affected by those scrambled words.  
 
24. The chdrenil uauslly wnte to prak on Snduya, tub tyeh ____ the cimane tals 
Undsay. 
a. have gone to 
b. *went to 
c. were going to  
d. had gone to 
 
However, Item 12 was reported as a bounced item, which will be discussed later.  
Perhaps the reason why Item 24 can discriminate test takers with different ability levels 
was not because it can measure test takers’ grammar ability on tense and aspect 
combination but because its misspelling made test takers with low ability level instead of 
high ability test takers confused about the answer.  Consequently, although Item 24 was 
examined as a good item based on statistical measurement method, but it was actually a 
poor item based on the analysis of evaluative comments from test takers.   
As for Item 27, it has a competent item-total correlation, which is .411.  Its ICC is 
sufficient enough to specify the item characteristics for three parameters.  No DIF has 
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been identified based on DIF analysis.  Only the distracter analysis indicated its distracter 
a needs to be revised; distracters b and c were reported as good distracters.  In fact, almost 
no test takers chose a, indicating a did not contribute to distinguish between test takers with 
different ability levels; thus, distracter a might be replaced or revised.  The reason why 
Item 27 was expected be bounced was that its format was different from other items in the 
test, which was also not very commonly used in other tests.  The choices are displayed 
horizontally with the answer key appearing on a different line.  It was hypothesized that 
such format was unfamiliar to test takers, which might have caused them to choose the 
wrong answer instead.  
 
27. We _____ soccer for four years by the end of this year. 
a.  are playing  b. have played  c. have been playing  
d. *will have been playing 
 
  According to the evaluative comments, it was true that most test takers noticed the 
strange format and confessed they were more or less divergent from the correct answer due 
to its show-place.  However, since Item 27 is the same as Item 25 except the difference of 
the format, most test takers soon got back to the track and chose the answers even though 
they felt confused at the very beginning.  Compared with Item 25 analysis result, such 
format change only influenced test takers with low ability levels instead of high ability test 
takers.  Furthermore, one interesting thing discovered was that the number of test takers 
from low ability groups who chose the key answer d has increased around 10% compared 
with the percentage in calculated in Item 5.  As a result, more test takers chose the correct 
answer d for Item 27 than for Item 25.  That is, unlike another pair in the test – Item 12 
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and Item 24 – that the misspelling had negative influence on test takers with low ability, for 
this item-pair format change had positive influence on low ability test takers, since more of 
them chose the correct answer.  The reason for this perhaps could be explained by one test 
taker’s comments: due to the change format more attention was led on choice d (the key 
answer), which was placed on a different line from other choices.   
In addition, from item analysis result, we can be informed that test takers’ real 
language trait to be measured was affected tremendously by the item format in Item 14: 
 
14. ______ she ________ the house at 3 clock yesterday? 
 
a. did  
b. left 
c. had 
d. leave 
 
From test takers evaluation of Item 14, it can be concluded that most test takers could 
choose the right answer combination; however, due to the item format – two blanks with 
only one word to choose – most test takers had trouble choosing the appropriate answers, 
thus, making Item 14 “bounce” as expected. 
From Item 18 and Item 21, we can conclude that test takers’ decisions were 
influenced extraordinarily by the errors either in item stem or in item answer choices.  In 
Item 18, no answers are correct while in Item 21 there is a grammatical error in item stem.  
From the evaluation of these two items, we can find that test takers were able to figure out 
the errors designed in the items, yet due to the fact that no correct answers were given and 
the errors were located in item stem test takers got confused which answers they could 
choose.  It seems that these two types of errors in item construction would have a 
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noticeable effect on test takers’ decision making, thus, blurring the language trait to be 
measured.   
 
18. He was watching TV when the phone _____. 
a. ring 
b. *rings 
c. will ring 
d. has rang. 
 
 
21. The cat run after the dog when she thinks of the project assigned today. Meanwhile, 
her baby _____ soundly. 
a. sleeps 
b. slept 
c. *is sleeping 
d. was sleeping 
 
In Item 30, another type of error was constructed into the item, where misspelled 
words were displayed in answer choices.  Item 30 is the repeat of Item 13 except that 
there are several words were misspelled in the answer choices.  The item analysis results 
of these two items were different, indicating that misspelling of the words in item design 
would disturb the final answers.  From the evaluative comments given by test takers, it 
can be assumed that most test takers were able to recognize the misspelled words but due to 
one correcting spelled answer (answer c. “has worked”) that most test takers ignored other 
misspelled choices. Presumably, this was regardless of test takers’ perspectives that the 
misspelled choices may have been correct.   
 
30. She does not like the company very much, though she ____ there for ten 
years. 
a. orks 
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b. is krowign 
c. *has worked 
d. *ash eben working 
 
4.1.2 An Investigation of Items that Were Designed Not to Be Bounced 
In addition to those expected bounced items, there are several items bounced but 
were not anticipated functioning as bounced items.  Items 11, 17, 23, and 26 needed to be 
revised carefully according to the item analysis result, which were discussed in the 
previous corresponding sections shown in Table 3, Table 13, and Table 16.   
Item 11 has a negative item-total correlation -.183 but a quite high effect on 
Cronbach’s Alpha .563 meaning if it was deleted then the inter-correlation among all items 
have increased a lot.  Its distracter analysis result suggested that distracters a and d should 
be revised.  Although DIF analysis showed that Item 11 was quite fair to both native and 
non-native English test takers, BILOG could not calibrate its three parameters based on 
3-PL model, indicating that Item 11 needed a close look. 
 
11. The child _____ a sand castle in the garden when it rained. 
a. built 
b. *was building 
c. *had built 
d. had been building 
 
The correct answers to Item 11 were set as b and c, but in reality b and d are the two 
choices that were chosen most, around 89% test takers chose b and 54% chose d.    
Furthermore, more test takers in the two higher ability groups (regardless of grouping 
method) chose d than test takers from two lower ability groups: 74% and 60% test takers in 
two separate higher ability groups chose d.  However, c was chosen the least: only 37% 
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test takers chose c.  Even in higher ability groups, only 58% and 36% test takers chose c 
and in lower ability groups 18% and 28% test takers chose c – much less than the number 
of test takers who chose d.  Most test takers commented that these four answers all 
worked under different situations and on how the situation could be interpreted.  Some 
even thought answers a and c may not be pragmatically correct but grammatically correct.  
Most test takers agreed “it rained” increased the difficulty making them feel confused about 
what to choose, yet they thought b was the best answer and c was a weird choice.  These 
reasons are probably the essential factors that caused Item 11 bounced against other normal 
items.   
 When revising Item 11, instead of rewriting the distracters, a better way will be to 
change the answer keys, such that four choices can all be the correct answers.  Another 
way could be to add more direct and detailed information in the stem so that test takers will 
not feel they can interpret the stem from different perspectives causing them confusion 
about what answers to choose.   
 For Item 17, the item-total correlation is negative, only -.070 and its effect of 
Cronbach’s Alpha is .542.  In addition, both distracters a and c should be revised, 
especially for distracter c, normally-distributed ability grouping method reported c was a 
good distracter but traditional grouping method recommended it to be rewritten.  ICC 
analysis showed that Item 17 was too easy and it was not a good discriminator between 
higher and lower ability test takers.  The reason why ICC analysis indicated Item 17 was 
not a good discriminator could be explained by the result from distracter analysis.  
According to the result, almost the same number of test takers in both higher and lower 
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ability groups chose c.  This effect was very obvious in traditional-grouping method 
groups while in normally-distributed ability grouping groups the gap was a little wider 
(about only 4%).  Generally, among all the test takers, only 17% chose distracter c.   
 
17. He always _____ cereal for breakfast every morning 
a. has had 
b. *had 
c. is having 
d. *has 
 
Although most test takers gave a reasonable explanation for choosing both b and d 
that either could work based on whether the description mentioned about a past or a present 
habitual behavior, two problems were still detected for Item 17.  First, many test takers 
thought there should have been a blank both before and after always; otherwise answer c 
was really strange.  They also considered c as possible under some specific context if the 
item format was more appropriate.  However, most of them did not provide such context 
except one test taker who suggested that c could work when referring to a transitory 
situation.  The second problem many test takers pointed out was that “always” and “every 
morning” were redundant and almost conveyed the same meaning, even though this 
redundancy did not interrupt their decision making when choosing the correct answers.  
The major reason that caused c as a poor distracter is the format of item stem, since one 
blank was missing before the word “always”.  Thus, when revising Item 17, adding 
another blank before “always” will illuminate the ambiguity among test takers.   
In Item 23, the item-correlation is .104 quite lower than other items and its 
Cronbach’s Alpha is .524.  Distracter analysis result showed that a and c should be revised.  
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DIF analysis displayed very slight “gap shifting” between native and non-native English 
speakers’ groups.  ICC analysis indicated Item 23 is too easy and it cannot discriminate 
between test takers having different abilities very well.   
  
23.  They _____ by the time we got home. 
a. have arrived 
b. arrived 
c. were arriving 
d. *had arrived 
 
According to distracter analysis result, b is a good distracter but a and c should be 
revised.  The two grouping methods conveyed different interpretations that in traditional 
grouping it is a good one but not in normally-distributed grouping.  Such effect may be 
caused due to the same number test takers in both higher and lower groups chose a.  
Among all the test takers, only 4% chose a.  As for distracter c, no matter which grouping 
method is concerned, more test takers in higher ability groups chose c than those did in 
lower ability groups. However, among all test takers only 33% chose c. 
 Based on the evaluative comments, quite a number of test takers were pretty sure that d 
was a suitable answer yet there were some others argued b also sounded o.k. depending on 
how you interpreted the context within the sentence.  If the emphasis was on comparing 
two actions and figuring out which one happened first and which one happed later then past 
perfect should be used.  If the emphasis was on the same timing point when two actions 
happed at the same time, then past tense also worked.  Several test takers pointed out that 
“arrived” sounded informal but it was grammatically correct.  Yet, many test takers still 
confirmed that d was the only answer.  A few test takers mentioned a as a correct and 
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appropriate choice. 
On the other hand, from the evaluative comments we can find an interesting thing 
that distracter c was little referred to in the evaluation responses.  However, the truth is 
more test takers in higher ability groups chose c than those in lower ability groups did, and 
among all test takers fewer chose c.  This result suggests that test takers who chose c were 
most from higher or maybe middle ability groups.  Thus, combining the evaluative 
comments with the statistical measurement results, we can conclude that distracter c was 
definitely a poorly-designed one and should be revised as long as the answer key is still the 
same one.  Some may argue that c could be considered as an acceptable key answer under 
some particular circumstances, but in this research from the evaluative comments that was 
not supputed.  Perhaps in the future study, researchers could get a deeper investigation on 
choice c and to revise it from a comprehensive linguistic perspective.  
 The last unexpected bounced item is Item 26, whose item-correlation is negative -.112.  
Distracter analysis result showed that distracters a and d should be revised, since more test 
takers in higher ability groups chose a and d than test takers did in lower ability groups, the 
same result held by two grouping methods.  Although DIF analysis did not show there 
was any DIF containing in Item 26, ICC analysis suggested that it is a poor discriminator, 
which is congruent with the distracter analysis result.   
   
26. I _____ him before he became a famous writer. 
a. visited 
b. have visited 
c. *had visited 
d. was visiting 
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An identical number of test takers -- 75% -- chose a and c while c is the only key 
answer to this item.  In fact, nearly 90% test takers in higher ability group chose c, and 
only half test takers in lower ability group chose c.  However, for distracter a, the 
percentage of test takers choosing a in higher ability group was decreasing while it was 
increasing in lower ability group.  Thus, the gap for choosing a between higher and lower 
ability groups was much smaller – only 15% - than that for choosing c.   
When comparing a with d, we will find that these two answers convey almost the 
same meaning: both are past tense and the only difference is d has the progressiveness 
while a does not suggest that d is a habitual event.  When reviewing test takers’ comments, 
although most test takers were pretty sure c was the correct answer they also confessed that 
a and d worked for the context by giving the reason that “the 'before' suggested two events 
happening in the past are being compared. but i'd still say students might have difficulty 
telling the difference between simple past and past perfect especially when simple past is 
also allowed and commonly used to substitute the past perfect in daily English” 
(anonymous, n.d.)  This comment is a good summary of others’ opinions conveying the 
same central ideas.  Because the usage of the language habit or rules is more flexible in 
daily English than in formal situations, test takers preferred to choose a and d naturally, 
especially for those higher ability test takers, who probably took every acceptable answer 
into consideration as long as they could find a compatible context to that specific answer.  
Therefore, Item 26 behaved as a bounced item according to item analysis.  
 For the rest of the items needing revision, although their final effect on the total test 
were not as serious as those bounced items were, they still contained some distracters to be 
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revised.  Since the quality of distracters will affect the item-total correlation, DIF analysis, 
and ICCs, distracter analysis could be considered as the central feature for the item analysis 
in this research.  In this research, the focus is on the investigation of bounced items, thus, 
for those items whose influence was not as enormous as those bounced items, very detailed 
analysis will not be provided one by one as shown in previous explanation but is still 
explored in Table 3, Table 13, Appendix 5, Appendix 6, and Table 16.  
 
4.1.3 An Investigation of Items with Linear ICCS 
 Among those 12 linear ICC items, five items - Items 17, 18, 21, 23, and 26 - were 
analyzed providing with very detailed explanation and reasonable suggestions for revising.  
However, the rest of items – Items 4, 8, 12, 19, 22, and 28 – were also considered as 
bounced items since not only their ICCs are linear but also their other item analysis results 
showed that these six item should be taken a closer look at. 
 Item 4’s item-total correlation is near zero and its two distracters c, and d all needed to 
be revised.  More test takers in higher ability groups chose both c and d than those in 
lower ability group.  Furthermore, much more test takers chose distracter c than the 
correct answer b.  Many test takers commented that “had” sounded much more natural 
than “had had”.  Although d was chosen the least, still more than half of test takers 
thought it worked.  Some people thought all four choices were possible in daily usage.  
In fact, compared with other items, the four choices of Item 4 were chosen in an average 
frequency making it hard for Item 4 to discriminate among different ability levels of test 
takers.  Not considering of the informal usage of the English grammar in daily life caused 
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Item 4 to function abnormally.   
  
4. She said she _____ lunch. 
a. *was having 
b. *had had 
c. had 
d. has had 
 
Item 8 has a low item-total correlation – almost near zero – and its distracter d was 
analyzed to be revised.  Twice test takers in with high ability chose d than those with low 
ability while among all test takes 45% chose d, indicating that those who chose d were 
most from high ability group.  Some test takers pointed out the item stem itself was 
ungrammatical, instead of saying “it is cloudy all day” they though “it has been cloudy all 
day or it was cloudy all day” sounded natural and grammatical.  Many of them also 
reported that this item tested about the usage of modals in conditional mood asked test 
takers to differentiate between the differences of certainty in modal usage.  
 
8. It _____ tonight since it is cloudy the whole day. 
a. *will rain 
b. *might rain 
c. *could rain 
d. must rain 
 
These two points were really helpful and reasonable, since it raised two problems of 
Item 8.  First, the grammar ability measured for this item – the degree of certainty in 
modal usage – was divergent from the target ability measured for the whole test – the tense 
and aspects application in English grammar.  Second, the item itself contains 
ungrammatical and unnatural expression which was figured out by test takers.  Because of 
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these two reasons, Item 8 measured other grammar abilities, which were not measured for 
the whole test; thus, its ICC was very linear and flat.  Therefore, distracter d was chosen 
by almost half of test takers due to the ambiguity caused by the ungrammatical expression 
in item stem.  Item 8 should be replaced and rewritten completely.  
Although Item 12 does not contain a low item-total correlation, its analysis results 
from other different methods showed that this item should be revised.  Its distracter 
analysis specified that no one chose distracter a, indicating that a has no any contribution to 
discriminate test takers with different ability levels.  Therefore, distracter a should be 
replaced or rewritten.  As for d, the distracter analysis showed that test takers who chose it 
were most from high ability groups.  On the other hand, almost even number of test takers 
from high and low ability groups chose distracter c, which was chosen by only 14% of all 
test takers.  That is, neither distracter c nor d can discriminate test takers with different 
ability levels very well.   
 
12. The children usually went to park on Sunday, but they ____ the cinema last 
Sunday. 
a.  have gone to 
b. *went to 
c. were going to  
d. had gone to 
 
From test takers’ comments, it could be concluded that almost all test takers agreed b 
was the correct answer.  Those who chose distracter c were not quite sure whether it was 
right or not just by intuition.  All test takers agreed that a would never be possible for this 
situation.  40% test takers chose distracter d, who thought it was grammatically correct 
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but pragmatically weird.  Therefore, the major problem of Item 12 is the distracter a, 
which had nothing contributing to the item characteristics.  Since the final dichotomous 
score for each item was based on the combination of the percentage choosing each choice, 
distracter a would be very likely to affect the final item analysis indexes. 
Item 19 has a low item-total correlation at .113 and its distracter analysis showed 
that distracter c was a good discriminator while for d two dividing methods caused two 
different results: for traditional dividing method, d was a good distracter but for 
normally-distributed ability dividing method same number of test takers from high and low 
ability groups chose it.   
 
19. Jiff _____ that bottle of milk for the past hour. 
a. *was drinking 
b. *has been drinking 
c. drank 
d. has drunk 
 
The evaluative comments revealed the targeted ability, since most of them explaining 
why they made their choices in that way without any insightful comments on the item 
design itself.  However, the ICC analysis showed that Item 19 needs to be revised due to 
its linearity, indicating other unrelated knowledge was unexpectedly measured by Item 19.  
According to both statistical measurement analysis and test takers’ evaluative comments in 
this research, the reason why Item 19 was detected as a bounced item was still unclear.  
Hopefully, for future study, deeper investigation will be given to Item 19 by advanced and 
new item analysis methods.   
Item 22 has a low item-total correlation, which is close to zero, and it has no 
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distracters, since all four choices are correct keys with a was chosen the least and c was 
chosen by most test takers.  However, due to two different dividing methods, the number 
of test takers from high and low ability groups who chose b and c was just the opposite.  
Based on traditional dividing method, more test takers with low ability level chose b and c 
than test takers with high ability did.  On the other hand, based on normally-distributed 
ability dividing method, the result was just the opposite.    
 
22. She _____ soup everyday when she _____ abroad. 
a. *was eating … lived 
b. *ate … was living 
c. *ate … lived 
d. *was eating … was living 
 
For those test takers who chose all four answers, most of them felt these four choices 
were grammatically correct but choice d with two progressives was really bizarre to some 
test takers.  Yet, most test takers confessed that they felt comfortable to put simple past 
tense in the first blank without progressive; thus, it could explain why c and b were the two 
choices that were ranked as first and second choice among all the four.  In addition, there 
is a very slight gap between English native and non-native speaker in DIF analysis, 
indicating that two groups did hold different opinions towards four answers.  According to 
the comments given by test takers, perhaps native speakers had a wider choice range than 
non-native speakers because they are inclined to use English in a more natural and habitual 
way than non-native speakers; thus, they bring more flexibility in choice.  However, the 
reason why Item 22 ICC is flat and linear still cannot be determined with any certainty.   
According to item analysis result obtained for Item 28, not only distracters a, b, and 
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d but also the only key answer c should be revised.  The detailed explanation was given in 
Table 13.  Item 28 has a very low item-total correlation, only -.15.  Moreover, almost no 
test takers chose d, thus, distracter d is not a good one, which should be replaced or 
rewritten.  The comments for this item mainly focused on the word “right now”, which 
was considered as a very common expression in oral English by many test takers.  
Therefore, different interpretations were given to define “now”, resulting in different 
choices as well as ambiguity among test takers.  This was probably the main explanation 
why distracter a was also chosen by many test takers in addition to the key answer c, which 
could also be taken as an influence on the linearity of ICC.  However, this prediction will 
also be revised or re-examined in future study.   
 
28. He _____ right now. 
a.  will come 
b. comes 
c. *is coming 
d. has come 
 
4.2 DISCUSSION ON THE EVALUATIVE COMMENTS FROM TEST TAKERS 
 The aim of test construction presented on test website stating the aim of those 
evaluative comments was try to help test designer evaluative the items as well as the whole 
test.  In addition, it was emphasized at the very beginning of the test that test takers were 
considered as colleagues of test designer, who were encourage to share any comments on 
test design and item construction, among 76 test takers, three did not give any comments 
while other three gave comments on first half of items.  In addition, perhaps because test 
takers were more or less affected by the suggested evaluative questions appearing at the 
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bottom of each item, most comments in this research focused on why they chose specific 
answers and what difficulties they encountered when making their decision instead of 
commenting on the test design and item construction.  From Table 16, the typical 
responses excerpted from evaluative comments from all test takers, as well as from the 
remarks which were mentioned from time to time in the previous analysis of items, it 
seems that the function of those evaluative comments had shifted from commenting on test 
design to reporting cognitive procedures about how to answer test questions.   
The possible reason for such shifting would be the design of the suggested evaluative 
questions.  These evaluative questions might have required test takers to comment on how 
they answered each item instead of commenting on test design directly.  The reason why 
evaluative questions were designed in that way was to examine the causation for bounced 
items through the analysis of test takers’ real thoughts on how and why they made those 
choices.  However, no direct questions for analyzing test design or item design were given 
in suggested evaluative questions, as shown in Appendix B.  Second, for most test takers 
it was their first time to encounter such type of questions.  That is, even though they were 
encouraged to give comments on test design, most test takers were not used to analyzing 
test items when answering test questions at the same time.  Furthermore, they had little 
ideas on from what perspectives they could comment on test design.   In this research test 
takers were from diverse academic backgrounds.  Those who have little knowledge about 
linguistics or language testing, evaluating test design or items could have found a hard task.  
The last reason could be the length of the test: since for each item, test takers had to give 
comments after choosing the correct answers, some test takers were tired of typing 
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comments when moving towards the end of the test.  Therefore, it would be much easier 
for them to answer the suggested evaluative questions instead of thinking of commenting 
on test design by themselves.   
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Table 16.  
Evaluative Comments from Test Takers on Item 1 
Item 1. Mom _____ a cake yesterday. 
a.  was making 
a. made 
b. had made 
c. has made 
[Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
Note: the dot indicates one test taker 
• 1. yesterday 2.made 3.nothing, i just pick the answer 4.1 second 
• "yesterday" provides a hint towards past tense. "has made" looks past but isn't 
(the problem with perfects...) 
• Yesterday gives the clue for what can be used. It rules out the present perfect 
tenses. 
• 1. yesterday 2. b is right. 3. a sounds a little strange. 4. 1 second. 
• No problems. 
• yesterday,no difficulties,2 seconds 
• Grammaticality judgement is based on knowledge of the language as well as 
morphological non-exclusiveness. 
• intuition 
• I feel like all of these answers work, although some would work better if the 
sentence went on as in "Mom was making a cake yesterday when the doorbell 
rang". 
• yesterday made me choose the ans 
• 1. the word yesterday. 3. none. 4. 5 seconds. 
• 1. "yesterday" is a clue for past tense. 2. choose the answers that make sense. 
4. 5 sec 
• n/a 
• 1. The options of the choice. 2. None 3. None 4. less than 3 seconds. 
• My first instinct was "baked" because it goes together. The font of what I'm 
writing in this evaluation box is WAY to small, I can hardly read it! Yesterday 
told me to make it past tense. 
• (See previously submitted test for fuller explanation) 
• 1. yesterday 2. past tense 3. none 4. 10 sec 
• (See previously submitted tests for fuller explanation) 
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Table 16. (cont.) 
• The adverb 'yesterday' is a clear indicator that the action happened in the past 
and has since ceased. Thus, it would be more appropriate to use the preterit 
and past participle forms of the verb, instead of the past progressive or present 
participle. 
• "yesterday" indicated a past tense was necessary. "was making" seemed 
possible but i hate that tense. 
• 1.yesterday. 2. not had made or has made. that's odd. 3. I guess was making is 
ok. but I am not sure. 4. 8 s 
• 1. Time, Subject 3. confusing between c and d 4&#12290;5s 
• 1. The word "yesterday" gives me the hint of my choice. 2. Choice c and d do 
not make sense because the verb tenses do not match with "yesterday." 
• . 
• 1. The word yesterday gave me a hint. 2. My intuition caused me to choose 
what sounded natural. 3. I had no difficulty 4. I spend only a moment on this 
question 
• the sentence had to be answered in past tense to keep the tenses the same. It 
took me about 5 sec 
• 'Yesterday' indicates which tense is required. I 'heard' each sentence in my 
head and rejected the one that sounded incorrect. It took about 2 seconds. 
• Has made could be acceptable in some circumstances, but not usually. I think 
"Mom has taken out the trash yesterday" and "Mom has made a cake" would 
both be fine. 
• I spent 10~15sec reading and thinking(answering) this question. Option C 
sounds a bit strange without other context, but I believe it's grammatically 
correct. 
• The similarity between (c) and (d) made me pay more attention to proper 
grammar usage. My intuition was (b) simply based on it being the simplest. 
Spent less than 30 seconds 
• Event was in the past, but could either have been completed or left incomplete. 
D is the only one that didn't fit 
• 1. "Yesterday" suggests a past-tense verb. 2. (c) or (d) are usually used when 
there is some other context to compare the time to. 3. In some context, (a) or 
(d) may be used for emphasis. 4. 1 min. 
• 1) The word "yesterday". 2) "Yesterday" means something in the past. 4) 
About 10 sec., I guess. 
• 1. yesterday 4. 15 sec 
• 1. The inclusion of the work 'yesterday' helped me make my choice. 2. I just 
went by what sounded normal and not forced. 3. I was not sure if 'had made' 
was correct. I decided to leave it out because using had and yesterday would 
be redundant. 4. Less than 10 seconds. 
• The past tense of the word yesterday clued me in that has made, which is a 
•  
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Table 16. (cont.) 
• form of present tense, could not be a correct answer. All the other answers 
could be correct because they contained an element of past tense. My intuition 
was that the best way to complete the sentence is to stick with simple past 
tense and say "Mom made a cake yesterday." I'm a journalist and we always 
choose the shortest and most concise way to say things, and in this case, using 
"made" to fill in the blank is the shortest way. 
• I spent about 15 seconds reading and considering the answers. There were no 
difficulties in the question, and I made a decision based on "a cake yesterday".
• past ad progressive past 
• YESTERDAY PAST 10 SEC 
• 1. yesterday 2. tenses, helping verb agreement 4. not much time 
• "Yesterday" indicates that the action took place in the past. "Mom" indicates 
that the action was carried out by a single individual. I am a native English 
speaker and do not intend to spend much time on any of these questions. I am 
answering based on my experience more than on a set of memorized rules. 
• D just sounds silly 
• 1 yesterday 2 none 3 none 4 ten seconds 
• the word "yesterday" is key. I had no difficulty. 5 seconds. 
• Info that helped me make my choice - mom is singular so the answer(s) must 
be in the singular and the sentence is set in the past ("yesterday") so the 
answer(s) must be in the past tense. It took me about 20 seconds to answer the 
question. 
• 1. Yesterday 2. Reading the sentence and seeing what best fits. 3. None. 4. 30 
seconds 
• the sentence had yesterday in it so it helped me answer the question. yesterday 
in the sentence indicates that it was a past tense. 
• the time adverb suggested the time so I know that that action happens in the 
past. I also used my knowledge in tense and know past perfect is also possible 
in this situation. 
• 1. not much info. all but 1 answer could fit into the blank. 2. my intuition told 
me to put down a, b, and d 3. none 4. not much 
• "yesterday" 
• The subject, Mom, made a cake at a specific time. I know that this sentence 
does not need to use the words had or has. 
• 1. time mark "yesterday" 2. b 3. not sure if a. is correct 4. 5 sec. 
• 1, "Yesterday" 2. the past tense use 3. "was making" because it is past present. 
4. 5 seconds 
• 1.yesterday 
• 1) yesterday 2) "made" makes the most sense 3) "had made" doesn't sound 
right, but it doesn't necessarily seem grammatically wrong 4) about thirty 
seconds 
•  
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Table 16. (cont.) 
• <10 seconds 
• dont get it... 
• 1. The word 'yesterday.' 2. "made" sounds the most natural at first, but "was 
making" is also correct, just usually followed with more to the sentence. Same 
with "had made." 3. None 4. Maybe 15 seconds 
• 1.yesterday gives time information. 2.just choose simple past tense 3.No. 
4.4sec 
• the word "yesterday" made me choose answer "b" 
• 1. yesterday 2. sounds right and makes sense 3. some not as common as the 
others 4. less than a minute 
• 1. yesterday 4. several seconds 
• 1. "yesterday" 2. this is a past event 3. no 4. 3 sec. 
• yesterday 
• The tense 
• the word yesterday gave me the hint to make my choice. I could not decide 
which answer is the correct, I would need more background; for example: 
mom was making a cake when I called her yesterday, or mom made a cake for 
me yesterday. I did not spent much time 
• yesterday <10 sec 
• 1.the word "yesterday" 2.past tense("made") 3.if I can use the past continuous 
tense 4.1 minute 
• Tense, no additional clauses. Only took a couple seconds to answer the 
question, had made and has made could potentially fit if there was more to the 
sentence, thus they were more difficult to decide on. 
• 1.sounds correct 2. reading it aloud. 3.none 4. couple of seconds 
• 1. the word 'yesterday' 2. that is would be a one word answer 3. the fact that is 
could be a continuous verb in the past 4. 30 seconds 
• 1. yesterday 2. any can make sense, but only A and B would be the first 
answers off the top of my head; C seems to describe it 4. under a minute 
• 1. yesterday 2. what "sounds right" 3. none 4. less than one minute 
• The subject mom gave me the hint to make my choices The question was 
answered quickly without difficulties. 
• .. 
• The word yesterday hinted that the sentence refered to a past event. All of my 
choices must have the verb conjugated to match in third person singular. The 
slight difficulty was choosing between C and D, remembering the correct 
conjugation of the word 'have'. It took me less than 15 seconds to answer the 
question. 
• I chose these answers because the action took place in the past and those 
seemed to be the best choices. 
• 'yesterday' suggests the action has taken place so i chose 'made'. 'was making' 
•  
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Table 16. (cont.) 
• makes sense if another action was happening at the same time (in the past). 
• 1.a cake 2.a 3.i took a few seconds thinking about c and d, and i think they are 
not good. 4. less than 20 seconds. 
• Reading the sentence with the different options always helps me (internally 
and out loud). I recognize that it's 3rd person singular. All of the choices I 
chose I know are grammatically correct. "Has made" sounds strange to me and 
I don't think/completely know if it's grammatically correct for this question. I 
spent less than 30 seconds on this question. 
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Although the evaluative comments were not formatted as expected and did not 
contain direct test evaluation comments, they are still helpful and useful in this research.  
From the analysis of those bounced items, we could get a conclusion that how the items are 
constructed and designed do have an influence on test takers’ performance in a test.  In 
other words, most test takers’ choice of the answers were affected greatly by the item 
format, item errors, or misspelling in the items.  However, without those evaluative 
comments, we cannot get such detailed and convincing analysis of bounced items; test 
scores alone were not sufficient enough to function as a fair scale to measure test takers’ 
real trait to be measured.  In fact, based on the analysis of the evaluative comments in this 
research, it can be told that sometimes it was not test takers’ trait to be measured that 
decides their final scores but the problems or errors contained in the items themselves that 
interrupted test takers’ judge and their demonstration of their ability.  The evaluative 
comments for item 11 reflect textbook English grammar explanations, which are probably 
what conditioned my test takers’ comments, somewhat. 
In fact, those multiple-choice answers they chose were no longer considered as the 
final judging instrument for their language ability but their corresponding evaluation 
responses functioned as a fair scale indicating their real trait to be measured.  In addition, 
test takers were given the opportunity to show their real thoughts on how and why they 
made such choices instead of others.  Therefore, evaluative responses were designed into 
the test and those evaluative responses were analyzed after the test to help find out: the 
reasons causing bounced items; the reasons why specific items were not bounced as 
expected.  
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When reviewing test takers’ responses to the evaluative questions corresponding to 
each item, I was able to tell whether this test taker grasped the knowledge to be measured 
and whether he or she demonstrated their real trait to be tested.  Since in multiple-choice 
items guessing factor cannot be avoided, it is unfair to say that choosing all the right 
choices equals excellent abilities.  In this multiple-response multiple-choice research, 
because of the open-ended evaluative answers, I could find some test takers chose specific 
choices just by guessing since they could not give a reasonable explanation (excluding the 
confusion for the purposefully designed errors) why they chose these answers. 
Furthermore, those evaluative responses also indicate different levels of test takers’ 
real language trait.  Not mentioning giving the reasons for choosing correct answers, even 
for those test takers who got the same answers, their reasons behind sometimes were totally 
different, which showed how strong their language abilities are: not only for knowing the 
application of various grammar rules but also for the language usage under different 
circumstances, such as in oral conversations versus formal written versions.  No matter 
which separate language ability it is measured, other language abilities cannot help merging 
together when constructing the test.  Some test takers even provided different scenarios 
for the usage of each choice.   
In fact, when reviewing those responses, I was holding a feeling of how wonderful 
languages can be, because unlike the scientific formulas which never change in application, 
languages are always so diverse and even though followed by a common rule of usage they 
do behave so differently in different situations.  Moreover, another thought immersing into 
my mind was that if language testing could provide some opportunity or freedom for test 
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takers encouraging them to think about the correctness of their answers from a different but 
creative perspective instead of considering whether “my answers are right or not”, “how 
many points I will earn or lose if I choose these answers”…, then language testing is not 
only a tool for measuring the test takers’ language abilities but also a good opportunity for 
test takers to think about what they have learnt in an efficient way.  Therefore, both test 
takers and language teachers can benefit from such way of testing that test takers can earn 
an opportunity to ruminate what they have learnt while language teachers can investigate 
how well test takers have learnt; thus, test takers know what they need to do for improving 
their language abilities and language teachers will know how to help students achieve their 
goals.   
 
4.3 POTENTIAL PROBLEMS AFFECTING RESEARCH RESULT  
Although item analysis is the central part in this research, during processing the data 
analysis, several problems might have affected the research result.  First, since the sample 
test is online, Internet interruption could not be avoided.  Due to the instability of the 
Internet, quite a few test takers failed to read the test items and some even could not get 
access to the online test website.  Some people who were interested in taking the test at 
the very beginning were prohibited to go further by the Internet problem and had to give up 
trying finally, which decreased sample size of this research.  
Second, because this test was constructed and post online by a particular web tool 
called “Toolbox”, once starting, test takers had to finish all the questions until the last one 
without “pausing”, since the Toolbox cannot save any data unless all the questions have 
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been answered – otherwise all the previously typed-in data will disappear.  Therefore, test 
takers had to finish answering all the items at one time, which usually lasted 45 minutes 
and for some test takers the duration would even be more than an hour.  In the evaluation 
comments, some test takers complained the test was too long and some others seemed to 
lose their patience since their evaluative comments were becoming shorter and shorter and 
some even typed N/A without any information given.  Thus, although the online test was 
open-book without proctors and test takers can do this at any convenient time and places 
for them, the duration of the test might cause some test takers answered the questions very 
roughly especially when approaching to the end.   
Third, the test was designed as a multiple-choice format with multiple-response 
answers.  This format was reported as a little bit difficult and time-consuming for most 
test takers, and many of them felt going crazy after finishing the test.  On the other hand, 
the multiple-response format made the scoring procedure a hard and tedious task.  
Moreover, even though I finally figured out a method to dichotomously grade the total test 
score, it was still not accurate and scientific because it entailed several scaling steps, which 
might have a negative influence on item analysis.  The multiple-response format also 
caused difficulty in distracter analysis, since many items has more than one correct answers; 
thus, making the analysis complicated.  
Fourth, the sample size of this test was really small, only 76, much less than the 100 
– 2000 ideal size for an IRT model.  Since in this research ICC and DIF analysis were 
most centered on IRT theory, the small sample size was not such accurate for the data 
analysis.  Furthermore, in distracter analysis, Davidson and Liu (1997) recommended the 
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normally-distributed ability grouping method seems to work fairly well in producing 
desired subgroups when using an n-size of 500 examinees as a whole group (cited from de 
Jong 1990; Davidson, 1995).  Therefore, the small sample size also affected the distracter 
analysis using the normally-distributed ability grouping method.  In addition, Parscale (a 
software package) can do IRT modeling of polytomously scored items, which would be 
another option for this test, because it uses multiple-response multiple choice items.  
However, Parscale also requires a large sample size, close to n=500.  In future study, 
Parscale could be used for the similar research with a large sample size.   
Fifth, when designing the items, the researcher did not consider the application of 
English grammar in oral and daily English but only focused more on the formal usage.  In 
fact, in daily English, the rules of tense and aspects in English grammar will be definitely a 
little bit different from those used in formal situations.  However, the answer keys set for 
each item were based on the formal application of English tense and aspects.  In other 
words, only grammatical factors excluding pragmatic factors were taken into consideration 
when I designed the key answers.  Many distracters, which were examined as problematic, 
were actually acceptable in some formal situations but were unfortunately removed from 
the keys; this could be a major causative factor for item bounce.   
Finally, reasons why some specific items were bounced as expected or not; why 
some items ICCs were linear while other were not; whether suggestions are reasonable or 
not for revising some items, all of these answers and solutions are not explained clearly due 
to potential measurement errors or unknown factors which were failed be detected in this 
research.  For instance, if almost no test takers chose a given distracter, then this distracter 
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could be replaced or rewritten. In fact, in real circumstances these distracters might be kept 
for specific purposes of the test; thus, they do not need to be deleted.  Moreover, what 
caused ICCs of Items 19, 22, and 28 linear were still not clear for this research.  Future 
studies and research are encouraged to figure out the hidden truth.   
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CHAPTER 5 
CONCLUSIONS 
 
 This research is a critique of the culture of test creation, because it points both to 
supposedly strong items that bounce, and more importantly, it also points to items and item 
types not typically considered because of restrictions in a general sense or in the test spec.  
The second point is very important, because test companies and test designers may 
overlook an item or item type that really can provide useful information – some bounced 
items in this test are good examples of this.  
 In spite of the above limitations, there are still several strengths containing useful ideas 
illuminated by this research.  First, distracter analysis played an essential role in item 
analysis.  For the multiple-choice format, analysis of distracters provided detailed and 
convincing evidence for the examination of the quality of each item.  Second, evaluative 
responses from test takers functioned as a powerful back-up that double checked the result 
obtained from statistical measurement analysis.  If the analysis result from both methods – 
evaluative comments and statistical measurement – were compatible, thus, it could be 
pretty sure that items were qualified or not; otherwise, deeper study had to be taken out.  
For example, for item 24, statistical measurement showed it was a good item, but test 
takers’ comments provided the truth that it was actually not.  Last, ICC analysis also 
contributed to item analysis in this research, especially for detecting those items having 
almost linear ICCs.  Although the reasons why some items’ ICCs were linear could still be 
not available through the analysis in this research, an interesting topic has been raised for 
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future study and research, which is meaningful to the language testing field.   
 In this research, Winsteps and Bilog have different functions: Winsteps was used for 
1-PL model, that is to say, to calculate the difficulty parameter for each item; Bilog was for 
3-PL model, which was used to calculate the difficulty parameter, the discrimination 
parameter, and the guessing parameter.  These two software packages played two different 
roles in analyzing the data.   
 Furthermore, the test design format in this research could also be adapted to other test 
types in language testing, such as essay prompts, matching items, short answers, and so 
forth.  In this research, the open-ended answers – evaluative responses – played a very 
important role in item analysis that specified hidden factors causing item bounced, which 
were identified by statistical measurement models.  Therefore, for other types of tests in 
language testing, such evaluative responses could be designed into the test to help test 
designers analyze test takers’ real abilities, test items, or even measurement errors, which 
might not be diagnosed only by statistical measurement methods.  In future study, test 
delivery software that permits oral item comments might be worked better.  Language 
tests that encourage test taker comments should employ delivery software that is more 
sophisticated than what I used in this test.  In this way, test designers can hear the voice 
from test takers so that their true language abilities would be measured honestly.  
 In addition, the rationale for scaling the data in this research could also be further 
refined in future research.  In this research, the scaling method designed purposefully for 
the sample grammar test was the basis for the discovery and analysis of bounced items.  In 
other words, how to scale the data in language testing would definitely affect the final 
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analysis result, which is typical in test development.  As a result, some items are detected 
as bounced; some are detected as not bounced; while others are detected not bounced too 
much.  Therefore, some specific items are required to be reviewed again, or to be revised, 
and even to be deleted from the test.  However, if the scale method is revised and the data 
is re-scaled, what could be the result of item analysis?  Will it be possible that the 
rescaling will ameliorate the effect of the bounce, without having to discard the items? Or, 
on the other hand, it will worsen the effect of the bounce?  For different types of language 
testing, what is an ideal scaling method matching each of them?  These questions need to 
be discussed in future research.   
 In this research, the main type of question is multiple-choice format, which was 
plausible and easy to do the distracter analysis and ICC analysis through statistical 
measurement methods.  Moreover, distracter analysis is crucial for item analysis in this 
research.  Yet, will it be also applicable to other types of tests, such as matching items, 
essay prompts, or short answers?  If so, how could we define the distracters in these types 
of tests?  If not, are there any good ways to analyze the quality of tests designed in these 
types?  The same problems may also happen to ICC analysis, such as: how to identify the 
three parameters of item characteristics in other types of tests?  Furthermore, for DIF 
analysis, item statistics, such as proportion correct on each item, for two groups (native and 
non-native) might also be computed in future study.  All the above possibilities mentioned 
will be interesting and promising topics for future language testing analysis.   
 In conclusion, the discussion and analysis in this research could help future study in 
language testing to further improve the test development as well as shed light on language 
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acquisition and language teaching.   
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APPENDIX A: TEST SPEC  
 
 
General Description (GD): A brief general statement of the behavior to be tested 
 
This English grammar test is different from the traditional one in that it is designed to 
analyze the error measurement in the test itself instead of the students’ real language ability. 
In other words, the purpose of the test is to figure out what causes the errors of the test. The 
potential possibilities of the causation could be the error measurement of the test, the 
students’ insufficient language ability, the item bias in the test design procedure and any 
other related factors which are unknown before assigning the test. In order to discover what 
causes the errors of the test, the researcher will put some rejected items with the 
specifically constructed ambiguous distracters into the test and try to find whether such 
items lead to the errors as expected through the statistical analysis. If the statistics shows 
that these items do behave very strangely compared with the behavior of the other normal 
items, these items would be marked as bounced items and the researcher would analyze 
what causes these bounced items. In conclusion, the intentionally-designed rejected items 
are assumed to illustrate the error types of this test. The researcher try to find whether these 
items lead to the errors as expected and what would be the causes of those errors through 
the analysis from both statistical and linguistic analysis.  
 
 
Prompt Attributes (PA): A complete and detailed description of what the student will 
encounter. 
 
All 30 grammar questions will be given in the format of the multiple-choice with one or 
more than one correct answers. The validity factor focuses on the usage of the tense in 
English grammar. The item difficulty is randomly designed into the item number including 
the intentionally-designed rejected ones, which contain the ambiguous choice answers. 
There are two kinds of answers – response answer and evaluation answer. The response 
answers are the exact choices the test taker select and the evaluation answers are those 
answers to the evaluation questions given after each item to ask the test takers’ opinions of 
that specific item. The purpose of adding those evaluation questions is to encourage the test 
takers themselves to evaluate the items. Such style is very similar to the self-assessment. 
Before assessing the items based on the test result, the researcher lets the test takers 
themselves to evaluate the items first. The researcher tries to treat each test taker as an 
“intelligent life form”. In other words, tester takers are not only the people who are selected 
to finish the test but they also assess the items at the same time. They are considered as 
competent colleagues and partners of the language testers as well as the collaborators of the 
language testers.  
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Response Attributes (RA): A complete and detailed description of the way in which 
the student will provide the answer; that is, a complete and detailed description of 
what the students will do in response to the prompt and what will constitute a failure 
or success. 
 
The test will be packaged in a survey format and posted online. Therefore, it is an 
open-book grammar test without the time limit and the proctors. In addition to giving some 
basic information about the language proficiency and cultural background, test-takers need 
to give the response answer - select the answers which they think are correct by their 
current knowledge of the English tense grammar. Furthermore, they need to give the 
evaluation answer - answer the evaluation questions followed by each item. 
 
Sample Item (SI): An illustrative item or task that reflects this specification, that is, 
the sort of item or task this specification should generate. 
 
Normal Items: 
ONE correct choice: 
Mother ________ a nice cake yesterday. 
a. has made 
b. made 
c. was making 
d. had made 
 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
TWO correct choices: 
She said she _____ lunch. 
a.  was having 
b.  had had 
c.  had 
d.  has had 
 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
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THREE correct choices: 
She _____ an A in the Math exam. 
a.  gets 
b.  got 
c.  has got 
d.  is getting 
 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
FOUR correct choices: 
He _____ movies for the whole afternoon. 
a.  is watching 
b.  was watching 
c.  has been watching 
d.  had been watching 
 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
 
Bounced Items – the category of bounced items are adapted from Haladyna (1994, 
pp62-63): 
 
Suggested Evaluation Questions: 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3. How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4.   If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
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about this question?  
6.  If so, what will you ask? 
7. What makes you to give the final choice? 
 
Type One Error:  Strange Stem Format 
1.  ______ she ________ the house at 3 clock yesterday ? 
a.  did  
b.  left 
c.  had 
d.  leave 
 
Type Two Error:  Non-Correct Answer Format 
2.  He was watching TV when the phone _____. 
a.  ring 
b.  rings 
c.  will ring 
d.  has rang. 
 
Type Three Error:  Grammatical Errors in the Stem 
3.  The cat run after the dog when she thinks of the project assigned today. Meanwhile, 
her baby _____ soundly. 
a.  sleeps 
b.  slept 
c.  is sleeping 
d.  was sleeping 
 
Type Four Error:  Horizontal Format 
4.  We _____ soccer for four years by the end of this year. 
a. are playing  b. have played  c. have been playing  
d.  will have been playing 
 
Type Five Error:  Complex Multiple-Choice 
5.  I got up at 7 a.m. this morning and took a shower. Then, I ate a sandwich when 
listening to the radio. On my way to school, I met Kelly and she asked me how well I 
prepared for the exam. When _____ this, I almost screamed out, since I totally forgot 
there _____ an exam today. I did not prepare anything for that exam and I had no idea 
what to do. At that moment, a huge noise rose up. Suddenly, I _____ I _____ in my bed 
and the alarm clocking _____ . 
 
a.  hearing, is, realized, was, was ringing 
b.  hearing, was, realized, was, is ringing 
c.  heard, was, realize, am, was ringing 
d.  hearing, was, realize, am, is ringing 
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Type Six Error:  Misspelling 
6. The chdrenil uauslly wnte to prak on Snduya, tub tyeh ____ the cimane tals Undsay. 
a. have gone to 
b. went to 
c. were going to  
d. had gone to 
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APPENDIX B: ONLINE GRAMMAR TEST 
 
 
Note: The highlighted are the key answers 
1 
7. Mom _____ a cake yesterday. 
a.  was making 
b. made 
c. had made 
d. has made 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
2 
2. She _____ by 3 o’clock yesterday. 
a.  was leaving 
b. left 
c. had left 
d. has left 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
3 
6. She _____ an A in the Math exam. 
a) gets 
b) got 
c) has got 
d) is getting 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
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4 
4. She said she _____ lunch. 
a. was having 
b. had had 
c. had 
d. has had 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
5 
3. He _____ Math this morning. 
a. was studying 
b.is studying 
c.studied 
d.studies 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
6 
He _____ movies for the whole afternoon. 
a. is watching 
b. was watching 
c. has been watching 
d. had been watching 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
7 
5. When she arrived home, the baby ____ asleep. 
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a. was falling 
b. fell 
c. has fallen 
d. had fallen 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
8 
It _____ tonight since it is cloudy the whole day. 
a) will rain 
b) might rain 
c) could rain 
d) must rain 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
 
9 
6. The old man _____ in Rome for fifty years. 
a. was living 
b. is living 
c. has been living 
d. has lived 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
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10 
I got up at 7 a.m. this morning and took a shower. Then, I ate a sandwich when 
listening to the radio. On my way to school, I met Kelly and she asked me how well I 
prepared for the exam. When _____ this, I almost screamed out, since I totally forgot 
there _____ an exam today. I did not prepare anything for that exam and I had no idea 
what to do. At that moment, a huge noise rose up. Suddenly, I _____ I _____ in my bed 
and the alarm clocking _____ . 
a. hearing, is, realized, was, was ringing 
b. hearing, was, realized, was, is ringing 
c. heard, was, realize, am, was ringing 
d. hearing, was, realize, am, is ringing 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3.  How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4.  If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6. If so, what will you ask? 
7.  What makes you to give the final choice? 
 
11 
The child _____ a sand castle in the garden when it rained. 
a) built 
b) was building 
c) had built 
d) had been building 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
12 
The children usually went to park on Sunday, but they ____ the cinema last Sunday. 
e. have gone to 
f. went to 
g. were going to  
h. had gone to 
APPENDIX B (cont.) 
 
131 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
13 
2.  She does not like the company very much, though she ____ there for ten years. 
a. works 
b. is working 
c. has worked 
d. has been working 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
14 
1. ______ she ________ the house at 3 clock yesterday? 
a) did  
b) left 
c) had 
d) leave 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3.  How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4. If so, what makes you feel in that way?  
5.  If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6.  If so, what will you ask? 
7. What makes you to give the final choice? 
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15 
3.  I _____ my goals before the sun sets. 
a. will reach 
b. will have reached 
c. may reach 
d. can reach 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
16 
They _____ the Wii for the past two hours when the dinner was ready. 
a) were playing 
b) had been playing 
c) had played 
d) played 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3.  Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
17 
6. He always _____ cereal for breakfast every morning 
a. has had 
b. had 
c. is having 
d. has 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
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18 
2.  He was watching TV when the phone _____. 
a. ring 
b. rings 
c. will ring 
d. has rang. 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3. How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4. If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6. If so, what will you ask? 
7. What makes you to give the final choice? 
 
19 
Jiff _____ that bottle of milk for the past hour. 
a) was drinking 
b) has been drinking 
c) drank 
d) has drunk 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
20 
5.  I _____ to school since the semester started. 
a. walk 
b. have walked 
c. am walking 
d. walked 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
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21 
The cat run after the dog when she thinks of the project assigned today. Meanwhile, 
her baby _____ soundly. 
a) sleeps 
b) slept 
c) is sleeping 
d) was sleeping 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3. How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4.  If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6. If so, what will you ask? 
7.  What makes you to give the final choice? 
 
22 
4. She _____ soup everyday when she _____ abroad. 
 
a. was eating … lived 
b. ate … was living 
c. ate … lived 
d. was eating … was living 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choices? 
2. What is your intuition when making your choices? 
3. Did you find any ambiguous items making you feel confused when you made your 
choices? 
4. Please list any difficulties you encountered when making your choices. 
5. How much time did you spend on answering this question? 
 
23 
6.  They _____ by the time we got home. 
a.  have arrived 
b. arrived 
c. were arriving 
d. had arrived 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
135 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
24 
6. The chdrenil uauslly wnte to prak on Snduya, tub tyeh ____ the cimane tals Undsay. 
a) have gone to 
b) went to 
c) were going to  
d) had gone to 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3.  How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4. If so, what makes you feel in that way?  
5.  If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6.  If so, what will you ask? 
7. What makes you to give the final choice? 
 
25 
7. We _____ soccer for four years by the end of this year. 
a. are playing 
b. have played 
c. have been playing 
d. will have been playing 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
26 
7. I _____ him before he became a famous writer. 
a) visited 
b) have visited 
c) had visited 
d) was visiting 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
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2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
27 
4.  We _____ soccer for four years by the end of this year. 
a. are playing  b. have played  c. have been playing  
d. will have been playing 
[Suggested Evaluation Questions:] 
 
1. Please list any difficulties you encountered when making your choices. 
2. How much time did you spend on answering this question? 
3. How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4.   If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6.  If so, what will you ask? 
7. What makes you to give the final choice? 
 
28 
9. He _____ right now. 
a. will come 
b. comes 
c. is coming 
d. has come 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
4. How much time did you spend on answering this question? 
 
29 
8.  She _____ a letter before she left for the States. 
a) was writing 
b) has written 
c) had written 
d) wrote 
[Suggested Evaluation Questions:] 
 
1. Which information in the sentence gives you the hint to make your choice? 
2. What is your intuition when making your choices? 
3. Please list any difficulties you encountered when making your choices. 
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4. How much time did you spend on answering this question? 
 
30 
7.  She does not like the company very much, though she ____ there for ten years. 
a. orks 
b. is krowign 
c. has worked 
d. ash eben working 
[Suggested Evaluation Questions:] 
 
1.  Please list any difficulties you encountered when making your choices. 
2.  How much time did you spend on answering this question? 
3. How do you feel about this type of question? Uncomfortable? Strange? Any other 
comments? 
4.  If so, what makes you feel in that way?  
5. If this is a sitting-in classroom test with a proctor, would you raise your hand asking 
about this question?  
6. If so, what will you ask? 
7.  What makes you to give the final choice? 
 
 
 
APPENDIX C: FINAL DICHOTOMOUS SCORES 
 
 
Item# 
ID 
1 2 3 8 1 3 4 9 3 4 8 94 5 6 7 9 10 1 12 1 1 15 16 17 18 1 20 21 22 2 2 25 26 27 2 2 30 
1 1 0 0 0 00 0 0 0 0 1 0 1 1 0 1 1 0 0 0 0 0 1 1 1 0 0 0 0 1 
2 1 0 1 1 11 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 
3 1 1 1 1 10 1 1 1 0 0 1 1 0 1 0 1 0 1 1 1 0 1 0 1 1 1 1 1 1 
4 1 1 0 0 01 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 
5 1 0 0 0 00 0 1 0 0 1 0 1 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 
6 1 0 0 1 11 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 
7 1 1 1 1 10 1 1 1 0 0 0 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 
8 0 0 0 0 00 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 0 0 1 0 1 0 1 0 1 
9 1 1 1 0 10 0 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 1 1 0 1 1 1 1 1 
10 1 1 1 1 11 0 1 1 0 0 1 0 1 1 0 1 0 1 0 0 0 0 0 1 1 1 1 0 1 
11 1 0 0 1 10 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 1 0 1 1 1 
12 1 1 1 1 11 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 
13 1 1 0 0 01 0 0 0 0 1 0 1 1 0 0 1 0 0 1 1 0 1 0 0 1 0 1 1 1 
14 0 0 1 1 10 0 1 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 
15 1 0 1 1 11 0 0 1 0 0 0 1 0 1 0 1 1 0 0 1 0 0 0 1 0 1 1 0 0 
16 1 1 0 1 11 1 0 1 0 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 
17 0 1 0 1 00 0 0 1 0 0 0 1 1 0 1 1 1 0 0 1 0 1 0 0 1 0 1 0 1 
18 1 1 0 0 11 1 1 0 1 1 1 1 0 1 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 
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19 1 1 0 0 10 1 1 1 1 0 1 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 
20 1 1 0 1 00 0 1 1 0 1 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1 1 1 0 1 
21 1 1 1 0 10 1 1 1 1 0 1 0 1 1 0 1 0 0 0 0 1 0 0 1 0 1 1 1 0 
22 1 0 0 1 10 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 1 0 0 1 0 1 0 0 1 
23 1 0 1 1 10 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 
24 1 1 1 1 01 1 0 1 0 0 0 1 0 1 0 1 0 1 1 0 0 0 1 1 0 1 1 0 1 
25 1 1 0 1 10 0 0 1 0 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 0 1 
26 0 1 0 1 11 1 1 1 0 0 1 1 0 1 1 1 0 0 1 0 0 1 1 1 1 1 1 0 1 
27 1 1 0 0 00 0 0 0 0 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 0 1 1 0 1 
28 1 1 0 1 10 1 1 1 0 0 0 1 0 1 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 
29 1 0 0 1 10 0 0 1 1 0 1 1 1 0 1 1 0 0 1 0 0 0 1 1 1 1 1 1 1 
30 1 0 0 1 11 1 1 1 1 0 1 1 0 1 0 1 0 0 1 0 1 0 0 1 1 1 1 1 1 
31 1 0 0 1 00 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 1 0 1 
32 1 1 1 1 10 0 1 1 1 0 0 1 0 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 
33 1 1 0 1 10 1 1 1 0 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 
34 1 0 0 1 11 0 1 1 0 0 1 1 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 
35 1 0 0 0 00 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 
36 1 1 1 1 10 1 1 1 1 0 1 1 0 1 1 1 1 0 1 0 1 0 0 0 0 0 1 1 1 
37 1 0 1 1 10 1 1 1 0 0 0 1 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 
38 1 1 0 0 10 1 0 1 0 0 0 1 1 1 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 
39 1 1 1 0 10 1 1 1 0 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 1 0 0 1 
40 1 1 0 0 10 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 
41 0 1 0 0 10 0 1 1 0 0 0 1 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1 1 1 
42 1 1 0 0 11 1 1 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 1 1 0 1 1 0 1 
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43 1 0 0 1 10 1 1 1 0 0 1 1 0 1 1 1 0 0 1 0 0 0 1 1 1 1 1 0 1 
44 1 1 0 1 10 0 0 0 0 1 0 1 1 0 1 1 1 1 1 0 0 0 1 0 0 0 1 0 1 
45 1 1 1 1 11 0 0 1 0 1 0 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1 
46 1 0 1 0 10 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 1 
47 1 1 0 0 10 1 1 1 1 0 0 1 1 1 1 1 0 1 1 0 0 1 1 1 0 1 1 1 1 
48 1 1 1 1 10 1 1 1 0 0 1 1 0 1 0 1 1 1 1 0 0 0 1 1 0 1 1 1 1 
49 1 0 0 1 11 0 0 0 1 1 0 1 1 1 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 
50 1 0 1 1 10 1 1 1 0 0 0 1 1 1 0 0 0 1 1 0 0 0 1 1 0 1 1 1 1 
51 1 1 0 0 11 0 1 1 0 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 
52 1 1 0 1 10 1 1 1 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 1 1 1 0 1 1 
53 1 1 0 1 10 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 0 1 0 1 1 
54 1 1 1 1 10 1 1 1 1 0 1 1 1 1 0 1 1 1 0 0 1 0 1 0 0 0 0 1 1 
55 1 1 0 1 11 0 0 1 0 1 0 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 0 1 
56 1 0 0 1 11 1 1 1 0 0 1 1 1 1 1 1 1 0 1 1 0 0 1 0 1 1 0 1 1 
57 1 0 0 1 00 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 0 1 0 0 0 0 1 0 1 
58 0 1 0 0 11 1 1 1 0 0 0 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 
59 1 1 0 1 11 0 1 1 0 0 1 1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 1 0 1 
60 1 0 0 1 11 0 0 1 0 1 0 1 1 1 0 1 0 1 1 0 0 1 1 0 1 0 1 0 1 
61 1 0 0 0 01 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0 0 1 0 1 0 0 1 1 1 
62 1 1 0 0 10 1 0 1 0 0 1 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 0 1 1 
63 1 0 0 1 10 1 0 0 0 1 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1 1 1 0 1 
64 1 1 0 1 01 0 0 0 0 1 0 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1 0 1 
65 1 1 0 0 10 1 1 1 1 0 0 1 0 1 1 0 1 1 1 0 0 1 1 1 0 1 1 0 1 
66 1 1 1 1 11 0 0 1 1 0 1 1 1 1 0 0 0 1 1 0 0 1 1 0 1 0 0 0 1 
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67 1 1 0 1 10 0 0 1 0 1 1 1 0 1 0 1 1 1 1 0 0 0 1 1 0 1 0 0 1 
68 1 0 0 1 10 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 
69 1 0 1 1 10 1 0 1 0 0 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1 0 1 0 1 
70 1 0 1 1 00 1 1 1 1 0 1 1 1 1 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 
71 1 1 0 1 10 0 0 0 0 0 0 1 1 1 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 
72 1 0 0 1 10 0 0 1 0 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 0 1 1 0 1 
73 1 1 0 0 11 0 0 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 
74 1 1 0 1 10 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 
75 1 0 0 1 00 0 0 1 0 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 0 1 
76 1 1 1 1 10 1 1 1 1 1 1 1 0 1 0 1 1 1 1 0 1 0 1 0 0 1 1 1 1 
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APPENDIX D: DISTRACTER ANALYSIS RESULTS FROM TWO DIVIDING METHODS  
 
 
 
Note: the key answers are marked with “*” and shaded 
 
Distracters Chosen Percentiles in General 27% Ability Subgroups Distracters Chosen Percentiles in Normally-Distributed Ability Subgroups 
    Item 2       
    a b *c d 
GROUP high 21% 79% 89% 0%
  low 18% 94% 41% 12%
Group Total   18% 84% 72% 4%
      
    Item 3       
    *a *b *c *d 
GROUP high 53% 100% 37% 53%
  low 41% 94% 18% 24%
Group Total   45% 97% 26% 34%
      
    Item 4       
    *a *b c d 
GROUP high 100% 89% 79% 63%
  low 59% 53% 76% 41%
Group Total   89% 75% 79% 54%
 
 
    Item 2       
    a b *c d 
GROUP high 20% 80% 80% 4% 
  low 12% 88% 60% 8% 
Group Total   18% 84% 72% 4% 
      
    Item 3       
    *a *b *c *d 
GROUP high 48% 96% 20% 28% 
  low 44% 96% 16% 32% 
Group Total   45% 97% 26% 34% 
      
    Item 4       
    *a *b c d 
GROUP high 100% 92% 76% 60% 
  low 76% 56% 76% 48% 
Group Total   89% 75% 79% 54% 
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    Item 5       
    *a *b *c *d 
GROUP high 100% 79% 100% 42%
  low 88% 6% 65% 0%
Group Total   96% 51% 92% 24%
      
    Item 6       
    *a *b *c *d 
GROUP high 68% 95% 95% 79%
  low 29% 71% 71% 35%
Group Total   53% 79% 87% 63%
      
    Item 7       
    *a *b c *d 
GROUP high 84% 89% 0% 100%
  low 18% 53% 18% 65%
Group Total   66% 72% 7% 87%
      
    Item 8       
    *a *b *c d 
GROUP high 68% 84% 79% 58%
  low 35% 76% 59% 24%
Group Total   62% 82% 68% 45%
 
 
 
 
    Item 5       
    *a *b *c *d 
GROUP high 96% 76% 100% 36% 
  low 96% 28% 80% 16% 
Group Total   96% 51% 92% 24% 
      
    Item 6       
    *a *b *c *d 
GROUP high 72% 84% 92% 76% 
  low 36% 52% 80% 44% 
Group Total   53% 79% 87% 63% 
      
    Item 7       
    *a *b c *d 
GROUP high 76% 80% 0% 96% 
  low 44% 64% 12% 76% 
Group Total   66% 72% 7% 87% 
      
    Item 8       
    *a *b *c d 
GROUP high 72% 76% 64% 56% 
  low 48% 76% 60% 28% 
Group Total   62% 82% 68% 45% 
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    Item 9       
    *a b *c *d 
GROUP high 53% 16% 100% 100%
  low 29% 35% 59% 88%
Group Total   46% 22% 86% 95%
      
    Item 10       
    a b c *d 
GROUP high 47% 26% 26% 32%
  low 53% 41% 29% 6%
Group Total   47% 30% 21% 32%
      
    Item 11       
    a *b *c d 
GROUP high 47% 95% 58% 74%
  low 41% 82% 18% 18%
Group Total   49% 89% 37% 54%
      
    Item 12       
    a *b c d 
GROUP high 0% 100% 16% 42%
  low 0% 82% 12% 18%
Group Total   0% 95% 14% 39%
 
 
 
 
    Item 9       
    *a b *c *d 
GROUP high 52% 20% 92% 100% 
  low 28% 24% 76% 88% 
Group Total   46% 22% 86% 95% 
      
    Item 10       
    a b c *d 
GROUP high 52% 12% 8% 52% 
  low 56% 32% 20% 20% 
Group Total   47% 30% 21% 32% 
      
    Item 11       
    a *b *c d 
GROUP high 44% 92% 36% 60% 
  low 48% 92% 28% 44% 
Group Total   49% 89% 37% 54% 
      
    Item 12       
    a *b c d 
GROUP high 0% 100% 16% 44% 
  low 0% 88% 16% 28% 
Group Total   0% 95% 14% 39% 
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    Item 13       
    a b *c *d 
GROUP high 5% 0% 100% 89%
  low 6% 6% 71% 59%
Group Total   5% 4% 83% 84%
      
    Item 14       
    a b c d 
GROUP high 95% 42% 42% 89%
  low 100% 12% 18% 82%
Group Total   92% 47% 45% 82%
      
    Item 15       
    *a *b *c *d 
GROUP high 100% 89% 89% 95%
  low 100% 29% 65% 65%
Group Total   97% 66% 83% 87%
      
    Item 16       
    a *b c d 
GROUP high 21% 84% 37% 21%
  low 71% 53% 47% 47%
Group Total   47% 78% 46% 30%
 
 
 
 
    Item 13       
    a b *c *d 
GROUP high 4% 0% 92% 88% 
  low 4% 4% 72% 76% 
Group Total   5% 4% 83% 84% 
      
    Item 14       
    a b c d 
GROUP high 96% 56% 56% 92% 
  low 92% 24% 24% 72% 
Group Total   92% 47% 45% 82% 
      
    Item 15       
    *a *b *c *d 
GROUP high 96% 88% 84% 88% 
  low 96% 48% 76% 84% 
Group Total   97% 66% 83% 87% 
      
    Item 16       
    a *b c d 
GROUP high 24% 92% 44% 20% 
  low 56% 68% 52% 28% 
Group Total   47% 78% 46% 30% 
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    Item 17       
    a *b c *d 
GROUP high 11% 63% 11% 100%
  low 18% 29% 12% 88%
Group Total   18% 47% 17% 97%
      
    Item 18       
    a *b c d 
GROUP high 16% 58% 5% 37%
  low 6% 35% 6% 59%
Group Total   20% 49% 5% 39%
      
    Item 19       
    *a *b c d 
GROUP high 47% 95% 5% 11%
  low 24% 71% 41% 24%
Group Total   32% 91% 24% 18%
      
    Item 20       
    a *b c d 
GROUP high 5% 100% 5% 5%
  low 24% 53% 18% 59%
Group Total   17% 80% 14% 30%
 
 
 
 
    Item 17       
    a *b c *d 
GROUP high 16% 52% 16% 100% 
  low 28% 28% 20% 100% 
Group Total   18% 47% 17% 97% 
      
    Item 18       
    a *b c d 
GROUP high 16% 52% 4% 40% 
  low 28% 40% 4% 44% 
Group Total   20% 49% 5% 39% 
      
    Item 19       
    *a *b c d 
GROUP high 28% 100% 16% 16% 
  low 20% 80% 36% 16% 
Group Total   32% 91% 24% 18% 
      
    Item 20       
    a *b c d 
GROUP high 12% 88% 4% 20% 
  low 20% 80% 12% 32% 
Group Total   17% 80% 14% 30% 
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    Item 21       
    a b *c d 
GROUP high 58% 32% 68% 26%
  low 24% 47% 47% 35%
Group Total   47% 45% 55% 36%
      
    Item 22       
    *a *b *c *d 
GROUP high 26% 26% 26% 26%
  low 12% 59% 59% 24%
Group Total   24% 66% 83% 29%
      
    Item 23       
    a b c *d 
GROUP high 0% 47% 37% 100%
  low 12% 71% 18% 76%
Group Total   4% 59% 33% 88%
      
    Item 24       
    a *b c d 
GROUP high 5% 95% 5% 37%
  low 47% 65% 29% 18%
Group Total   16% 86% 16% 36%
 
 
 
 
    Item 21       
    a b *c d 
GROUP high 64% 36% 56% 28% 
  low 32% 52% 44% 44% 
Group Total   47% 45% 55% 36% 
      
    Item 22       
    *a *b *c *d 
GROUP high 28% 76% 88% 40% 
  low 20% 52% 76% 16% 
Group Total   24% 66% 83% 29% 
      
    Item 23       
    a b c *d 
GROUP high 4% 44% 44% 92% 
  low 4% 68% 20% 84% 
Group Total   4% 59% 33% 88% 
      
    Item 24       
    a *b c d 
GROUP high 0% 92% 16% 40% 
  low 28% 72% 24% 24% 
Group Total   16% 86% 16% 36% 
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    Item 25       
    a b c *d 
GROUP high 0% 5% 5% 100%
  low 6% 47% 29% 29%
Group Total   1% 20% 17% 82%
      
    Item 26       
    a b *c d 
GROUP high 74% 11% 89% 42%
  low 59% 24% 53% 18%
Group Total   75% 14% 75% 30%
      
    Item 27       
    a b c *d 
GROUP high 0% 0% 5% 100%
  low 6% 41% 53% 41%
Group Total   1% 16% 22% 87%
      
    Item 28       
    a b *c d 
GROUP high 53% 11% 89% 0%
  low 29% 12% 94% 0%
Group Total   49% 14% 93% 4%
 
 
 
 
    Item 25       
    a b c *d 
GROUP high 0% 8% 4% 96% 
  low 0% 36% 28% 64% 
Group Total   1% 20% 17% 82% 
      
    Item 26       
    a b *c d 
GROUP high 76% 12% 88% 40% 
  low 72% 28% 56% 20% 
Group Total   75% 14% 75% 30% 
      
    Item 27       
    a b c *d 
GROUP high 0% 8% 4% 100% 
  low 0% 32% 40% 72% 
Group Total   1% 16% 22% 87% 
      
    Item 28       
    a b *c d 
GROUP high 44% 16% 88% 4% 
  low 44% 16% 96% 8% 
Group Total   49% 14% 93% 4% 
 
      
149 
150 
 
 
    Item 29       
    *a b *c d 
GROUP high 74% 5% 89% 89%
  low 35% 12% 53% 76%
Group Total   45% 7% 70% 84%
      
    Item 30       
    *a *b *c d 
GROUP high 0% 0% 89% 68%
  low 12% 12% 88% 35%
Group Total   4% 4% 86% 54% 
 
 
    Item 29       
    *a b *c d 
GROUP high 56% 0% 84% 80% 
  low 28% 12% 52% 76% 
Group Total   45% 7% 70% 84% 
      
    Item 30       
    *a *b *c d 
GROUP high 0% 0% 92% 48% 
  low 4% 0% 76% 52% 
Group Total   4% 4% 86% 54%  
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APPENDIX F: ONLINE CONSENT FORM FOR RESEARCH 
 
Master thesis 
 
You are invited to participate in a research study that investigates whether the 
intentionally-designed bounce items lead to the errors as expected and what would be the 
causes of those errors conducted by Prof. Davidson and Jing-Ru Xu from Department of 
Linguistics at Univeristy of Illinois at Urbana-Champaign. You were selected as a possible 
participant in this study because you are a native or non-native English speaker who has 
background knowledge of English grammar and because you are older than 18 years.  
 
If you decide to participate, you will (a) provide the background of your English 
proficiency (b) give the response answer of each question in the test – that is to select as 
many correct choices as you can based on your English grammar knowledge (c) answer the 
evaluation questions after each question just like you are evaluating that specific item as if 
you were a language testing expert. Since it is an online test without time limit and proctor, 
you do not need to provide all the answers in one time instead you will have one week to 
finish all the questions in the test. There are no known physical, psychological, social, or 
legal risks beyond those of ordinary life in this study. Your participation will help us learn 
more about how to design a valid language test. 
  
Please note that any information that is obtained in connection with this study and that can 
be identified with you will remain confidential and will be disclosed only with your 
permission.  More specifically, all your answers will be coded so that no personally 
identifying information is in the file names. We will keep all files in a secure place such as 
a locked file cabinet or on a password protected computer in Prof. Davidson’s office.  
Files will be viewed only for research and data analysis purposes by Prof. Davidson and 
Jing-Ru Xu.  The files will not be released to anyone, including other researchers, without 
your express written permission. Any interpretation of your test results will use code names 
and numbers.  No personally identifying information will be included in the final data 
report, thus your anonymity will be ensured. 
 
Following analysis, we will keep all files in a secure place for further research purposes 
conducted by us.  In the future, the analysis result might be used for research presentations 
and research publications but they will be coded in order to ensure your protection.  Your 
answers will only be used in such presentations or in non-profit publications if you give us 
consent to do so on the bottom of this form. There is no cost to you for participation in this 
project. No other compensation will be made to individuals participating in this study. 
 
 
 
 
 
156 
 
Your decision whether or not to participate will not affect your future relations with the 
University of Illinois at Urbana-Champaign, or with the investigators.  You are under no 
obligation to participate in the study.  You are free to (a) discontinue participation in the 
study at any time (b) request to get the result of the analysis of the whole test.   
Participation in the study or withdrawal from the study will NOT influence your relations 
with the University of Illinois or with the investigators. 
 
You are making a decision whether or not to participate.  Your signature indicates that you 
have read and understood the information provided above and have decided to participate.  
You may withdraw at any time after signing this form, should you choose to discontinue 
participation in this study. 
If you have any questions now, please ask.  If you have any additional questions later, I 
will be happy to answer them.  You can reach Prof. Davidson at:  fgd@illinois.edu or 
RuRu Xu at jxu21@illinois.edu. Should you have any questions concerning research 
subject’s rights, you can contact the UIUC IRB Office (217-333-2670; irb@uiuc.edu). The 
IRB Office may be called collect. 
 
 
______________________________________        ____________________ 
Signature of Participant            Date 
 
____Jing-Ru Xu________________________       ____________________ 
Signature of Investigator            Date 
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